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SUBSTITUTED PHENYL COMPOUNDS AS ENDOTHELIN ANTAGONISTS 

^ This invention is directed to substituted phenyl 
compounds, their preparation, pharmaceutical 
compositions containing these compounds, and their 
pharmaceutical use in the treatment of disease states 

10 associated with endothelin peptides. 

Endothelins are a family of peptides, mainly 
synthesized and released by endothelial cells. The 
term endothelin (ET) refers to a family of homologous 

15 21-amino acid peptides found in three distinct 

isoforms: ET-1, ET-2 and ET-3, and in the present 
specification the term "endothelin" is intended to 
refer to any or all of the isoforms of endothelin. 
Each endothelin isopeptide is encoded by a distinct 

20 gene with a distinct chromosomal locus for each human 
gene . 

Receptor subtypes BTa and ETb specific for endothelin 
have been identified (H. Arai, et al., 
25 730 (1990) and T. Sakurai et al.. Haiure, 24fi, 732 

(1990)). ET-1 and ET-2 bind more potently than ET-3 to 
ETA, and stimulation of this receptor subtype promotes 
vasoconstriction. ET-1, ET-2 and ET-3 bind with e^al 
affinity to ETb receptors, and stimulation of this 

w*. r^»y^ evoke vasodilation or promote 
30 receptor subtype can evoKe 

vasoconstriction. 

Thus. enaotb.lin ia « Important potent v«oconetrlotor 
producing lon,-l.stin, effects in .rt.rie. ana vexna. 
35 Conae<^ently. endothelin c.usea profound actiona on the 
cardiovaacular ay.tem in particular the coronary. 
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renal, mesenteric and cerebral circulation. Other 
biological activities by endothelin are also observed. 

Intravenous infusion of ET-1 to rats causes a transient 
5 hypotensive effect, followed by a sustained increase in 
blood pressure. Even low doses of endothelin, which 
alone are without pressor actions, potentiate the 
effects of other vasoconstrictor agents. Significantly 
elevated plasma iamunoreactive ET-1 levels have been 
10 reported in patients with disorders such as myocardial 
infarction including acute myocardial infarction, 
coronary heart disease, unstable angina including 
vasospastic angina, preeclaunpsia, essential and 
pulmonary hypertension and congestive heart failure. 

15 

Renal blood vessels are particularly sensitive to the 
vasoconstrictor effect of ET. It produces a marked 
reduction in renal blood flow accompanied by reductions 
in glomerular filtration rate, urine volume and urinary 

20 sodium and potassium excretion. Endothelin is also 

mitogenic for mesangial cells. Thus, endothelin has a 
role in a ntuaber of renal disorders such as acute renal 
insufficiency and chronic renal insufficiency and 
cyclosporin induced nephrotoxicity. Furthermore, 

25 erythropoetin causes endothelin release and that 
release plays a role in renal complications and 
hypertension occurring as side effects in dialysis 
patients . 



30 



35 



Endothelin induces a proliferative response in vascular 
smooth muscle cells and this, combined with 
observations of elevated circulating levels of ET-1 in 
atherosclerosis, indicates that endothelin contributes 
to the pathogenesis of this and related diseases. 
Levels of endothelin are also elevated after 
angioplasty and is implicated in the high level of 
restenosis after percutaneous transluminal angioplasty. 
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The cerebral vasculature is very sensitive to the 
pressor actions of the endothelins. A single 
intrathecal injection of ET-1 in dogs leads to a 
prolonged constriction of the basilar artery. Hypoxia 
and ischaemia are potent stimuli for increased release 
of endothelin by endothelial cells, while the secretion 
of endogenous vasodilators such as PGI2 and endothelial 
derived relaxant factor are reduced. Therefore, 
endothelin plays an important role in cerebral 
ischaemia such as stroke and subarachnoid hemorrhage. 

Endothelin is a potent contractor of isolated airway 
tissue including human bronchus. In addition, 
endothelin has been shown to induce eicosanoid release, 
possess mitogenic properties for airway smooth muscle 
and has pronounced inflammatory actions. All of these 
actions confirm an important role for endothelin in 
pulmonary pathophysiology and in asthma and related 
conditions . 

Endothelin levels are elevated during septic shock and 
other endotoxin induced conditions such as disseminated 
intravascular coagulation, migraine, gastrointestinal 
disorders such as ulceration and irritable bowel 
syndrome, Raynauds disease and haemangioendothelioma. 

Normal bone remodelling involves the coupling of 
osteoclast and osteoblast functions, an imbalance of 
these events leading to pathophysiological bone loss. 
Both cell types produce endothelin and possess 
endothelin receptors. Antagonists of selected actions 
of endothelin would therefore be useful in the 
treatment of clinical conditions of bone loss, such as 
osteoporosis . 

Endothelin- 1 is produced in the human prostrate and 
endothelin receptors have been identified in this 
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tissue. Since endothelin is a paracrine contractile 
and proliferative factor in the prostrate glajid, a role 
is indicated for endothelin in benign prostatic 
hyperplasia . 

Endothelin is produced by ttimour cells and in light of 
its mitogenic properties endothelin receptor 
antagonists would be useful adjuncts in cancer 
chemotherapy . 

The further actions of endothelin on neurotransmitter 
release are also observed, indicating a role in certain 
disorders of the central nervous system. 

15 We have now found a novel group of compounds which act 
as endothelin antagonists and are therefore of use in 
therapy, more particularly for the treatment of a 
disease state associated with a physiologically 
detrimental excess of endothelin or a disease state 

20 associated with pathological conditions that are 

modulated by inhibiting endothelin. Thus, according to 
a first aspect of the present invention, we provide a 
compound of formula (I) : 



25 




'7^ 



<i) 



wherein 

r1 is CN, CH2CN, CH=CHCN, CHO, or CH=CHC02H; 
30 r2 is aryl lower alkoxy, heteroaryl lower alkoxy, 

aryl lower alkylthio or heteroaryl lower alkylthio in 
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which each of the aryl and heteroaryl moieties is 
optionally substituted; 
r3 is halogen; 

r4 is optionally substituted aryl or optionally 
substituted heteroaryl; 

r5 is carboxy or an acid isostere; 
X is oxygen or sulphur; and 

n is zero or 1; and their N-oxides and prodrugs, 
and pharmaceutically acceptable salts thereof. 

AS used above, and throughout the description of the 
invention, the following terms in parentheses, unless 
otherwise indicated, shall be understood to have the 
following meanings: 

"Acid isostere" means a group which is significantly 
ionised at physiological pH. Examples of suitable 
acid isosteres include sulpho, phosphono, 
alkylsulphonylcarbamoy 1 , tet razolyl , 

arylsulphonylcarbamoyl, heteroarylsulphonylcarbamoyl or 
N-methoxycarbamoyl . 

"Alkoxy" means an alkyl-0- group in which the alkyl 
group is as described herein- Preferred alkoxy groups 
are lower alkoxy groups having 1 to about 3 carbon 
atoms. Exemplary alkoxy groups include methoxy, ethoxy 
and n-propoxy. 

"Alkyl" means an aliphatic hydrocarbon group which may 
be straight or branched having about 1 to about 6 
carbon atoms in the chain. Preferred alkyl groups have 
1 to about 4 carbon atoms in the chain, especially 1 to 
about 2 carbon atoms. Branched means that one or more 
lower alkyl groups such as methyl, ethyl or propyl are 
attached to a linear alkyl chain. "Lower alkyl" means 
about 1 to about 4 carbon atoms in the chain which may 
be straight or branched. Exemplary alkyl groups 
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include methyl, ethyl, n-propyl, i-propyl, n-butyl, 
t -butyl and n-pentyl. 

"Aryl" means aromatic carbocyclic radical containing 
5 about 6 to about 10 carbon atoms. Exemplary aryl 
include phenyl or naphthyl, or phenyl or naphthyl 
substituted with one or more aryl group substituents 
which may be the same or different, where "aryl group 
substituent" includes alkyl, preferably lower alkyl, 
10 halogen for example chlorine, bromine or fluorine, CF3, 
amino, nitro, cyano, alkoxy, preferably lower alkoxy 
and hydroxy, where alkoxy and alkyl are as defined 
herein. 

15 "Aryl lower alkoxy" means aryl -lower alkyl-0- in which 
the aryl and lower alkyl are as previously described. 

"Aryl lower alkylthio" means aryl -lower alkyl-S- in 
which the aryl and lower alkyl are as previously 
20 described. 

"Halogen" means fluorine, chlorine, bromine or iodine. 

"Heteroaryl" means about a 5- to about a 10- member ed 
25 aromatic monocyclic or multicyclic hydrocarbon ring 

system in which one or more of the carbon atoms in the 
ring system is/are element (s) other than carbon, for 
example nitrogen, oxygen or sulfur. The "heteroaryl" 
may also be substituted by one or more aryl group 
30 substituents. Exemplary heteroaryl groups include 
pyridazinyl, pyrazolyl, 1, 3-ben2odioxolyl, 
1 , 3 -benzoxazoly 1 , f uranyl , thieny 1 , pyr idyl , 
pyrimidinyl, isoxazolyl , thiazolyl , isothiazolyl , 
guinolinyl, indolyl, isoquinolinyl , oxazolyl and 
35 1,2,4-oxadiazolyl. Preferred heteroaryl groups include 
{2-, 3- or 4-)pyridyl, 4 -isothiazolyl, 1, 3-benzodioxol- 
5-yl, pyridazin-4-yl and 3-thienyl. 
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-Heteroaryl lower alkoxy" means heteroaryl- lower alkyl- 
O- in which the heteroaryl and lower alkyl are as 
previously described. 

"Heteroaryl lower alkylthio" means heteroaryl-lower 
alkyl-S- in which the heteroaryl and lower alkyl are as 
previously described. 

"Patient" includes both human and other mammals. 



"Pharmaceutically acceptable salt" means a salt form of 
the parent compound of formula I which is relatively 
innocuous to a patient when used in therapeutic doses 

15 so that the beneficial pharmaceutical properties of the 
parent compound of formula I are not vitiated by 
side-effects ascribable to a counter ion of that salt 
form. pharmaceutically acceptable salt also includes a 
zwitterion or internal salt of the compound of formula 

20 (I). 

"Prodrug" means a compound, for example an ester, which 
is convertible is. vivo by metabolic means (e.g. by 
hydrolysis) to a compound of formula I. 

25 

The compounds of formula (I) and N-oxides and prodrugs 
thereof are useful in the form of the free base or acid 
or in the form of a pharmaceutically acceptable salt 
thereof. All forms are within the scope of the 
30 invention and references herein to a compound of the 
• present invention includes a compound of formula (I) or 
an N-oxide or prodrug thereof together with a 
pharmaceutically acceptable salt of such a compound. 

35 Where a compound of the present invention is 

substituted with a basic moiety, acid addition salts 
are formed and are simply a more convenient form for 
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use; and in practice, use of the salt form inherently 
amounts to use of the free base form. The acids which 
can be used to prepare the acid addition salts include 
preferably those which produce, when combined with the 
free base, pharmaceutically acceptable salts, that is, 
salts whose anions are non*^ toxic to the patient in 
pharmaceutical doses of the salts, so that the 
beneficial inhibitory effects on endothelin inherent in 
the free base are not vitiated by side effects 
ascribable to the anions. Although phaxmaceutically 
acceptable salts of said basic compounds are preferred/ 
all acid addition salts are useful as sources of the 
free base form even if the particular salt, per se, is 
desired only as an intermediate product as, for 
example, when the salt is formed only for purposes of 
purification, and identification, or when it is used as 
intermediate in preparing a pharmaceutically acceptaJsle 
salt by ion exchange procedures. 

Pharmaceutically acceptable salts within the scope of 
the invention include those derived from the following 
acids: mineral acids such as hydrochloric acid, 
sulfuric acid, phosphoric acid and sulfamic acid; and 
organic acids such as acetic acid, citric acid, lactic 
acid, tartaric acid, malonic acid, methanesuf onic acid, 
ethanesulf onic acid, benzenesulf onic acid, 
p-*toluenesulf onic acid, cyclohexylsulf amic acid, cfuinic 
acid, and the like. The corresponding acid addition 
salts comprise the following; hydrohalides , such as 
hydrochloride and hydr obromide , sulfate, phosphate, 
nitrate, sulfamate, acetate, citrate, lactate, 
tartarate, malonate, oxalate, salicylate, propionate, 
succinate, fumarate, maleate, methylene -bis -II- 
hydroxynaphtboates , gentisates , mesylates , isothionates 
and di-p-toluoyltartrates, methanesulf onate, 
ethanesulf onate , benzenesulf onate , p-toluenesulf onate , 
cyclohexylsulf amate and quinate, respectively. 
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Where the compound of the invention is substituted with 
an acidic moiety, base addition salts may be formed and 
are simply a more convenient form for use; and in 
practice, use of the salt form inherently amounts to 
use of the free acid form. The bases which can be used 
to prepare the base addition salts include preferably 
those which produce, when combined with the free acid, 
pharmaceutically acceptable salts, that is, salts whose 
cations are non- toxic to the animal organism in 
pharmaceutical doses of the salts, so that the 
beneficial inhibitozry effects on endothelin inherent in 
the free acid are not vitiated by side effects 
ascribable to the cations. 

Pharmaceutically acceptable salts, including for 
example alkali and alkaline earth metal salts, within 
the scope of the invention include those derived from 
the following bases: sodium hydride, sodium hydroxide, 
potassium hydroxide, calcium hydroxide, aluminum 
hydroxide, lithium hydroxide, magnesium hydroxide, zinc 
hydroxide, ammonia, ethylenediamine, N-methyl- 
glucamine, lysine, arginine, ornithine, choline, N,N'- 
dibenzylethylenediamine, chloroprocaine, 
diethanolamine , procaine , N-benzy Iphene thylamine , 
diethylamine, piperazine, 

tris ( hydroxyme thy 1 ) aminome thane, tetramethylammonium 
hydroxide, and the like. 

It will be apparent to those skilled in the art that 
certain compounds of formula (I) can exhibit isomerism, 
for example geometrical isomerism and optical 
isomerism* Geometrical isomers include the cis and 
trans forms of compounds of the invention having an 
alkenyl moiety* Optical isomers contain asymmetric 
centers. These asymmetric centers may independently be 
in either the R or S configuration. All isomers within 
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formula (I), and their mixtures, are within the scope 
of the invention* 

Such isomers can be separated from their mixtures, by 
5 the application or adaptation of known methods, for 
example chromatographic techniques such as chiral 
chromatography and resolution via chiral amine salts 
(e.g. a-methylbenzylamine or ephedrine salts), or they 

are separately prepared from the appropriate isomers of 
10 their intermediates, for example by the application or 
adaptation of methods described herein. 

It will be appreciated that within formula (i) above 
the groups R^, and R^ may be attached at any 

15 available position on the benzene ring. R^ may 

preferably be attached ortho to the group -X-CHR^r5 
(i.e. the ring 2 -position) • R^ may preferably be 
attached at the ring 3 -position. R^ may preferably be 
attached at the ring 5-position (i.e. para to, the 

20 preferred R^ position) . 

Particular and preferred compounds within formula (I) 
include compounds in which the individual moieties R^ 
to rS, X and n independently have the following 
25 meanings : 

R^ may particularly represent CN, 

r2 is preferably heteroaryl lower alkoxy, more 
30 preferably heteroarylmethoxy . Exemplary 

heteroarylmethoxy groups include pyridylmethoxy (e.g. 

3-pyridylmethoxy or especially 4-pyridylmethoxy) , 

pyridazinylmethoxy (e.g. pyridazin-4-ylmethoxy ) , 

thienylmethoxy (e.g. 3-thienylmethoxy) , 
35 isothiazolylmethoxy (e.g. 4-isothia2olylmethoxy ) and 
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1 , 3 -benzodioxolylme thoxy (e.g. 1,3 -benzodioxol - 5 - 
ylmethoxy) . 

When la present the halogen substltuent may 
preferably be fluorine • 

is preferably optionally substituted aryl; more 
preferably phenyl, or especially phenyl substituted at 
the ortho position relative to the attachment of the 
phenyl group to the rest of the molecule and optionally 
further substituted « Preferred phenyl group 
substituents include one or more (e.g. 1, 2 or 3) 
substituents selected from lower alkyl (e.g. methyl), 
halogen (e.g. chlorine or bromine), CN, lower alkoxy 
(e.g. me thoxy ) and CF3 . 

r5 may particularly represent carboxy. 
X may particularly represent oxygen. 

It is to be understood that the present invention is 
intended to cover all combinations of particular and 
preferred groupings as defined herein. 

A particular group of compounds of the present 
invention are compounds of formula (la) 




X— CHR R 



(la) 
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wherein R^, r2, r3, r5, ^ ^ are as defined 

previously, and their N-oxides and prodrugs, and 
pharmaceutically acceptable salts thereof. 

Compounds of formula (la) in which represents CN are 

generally preferred. 

Compounds of formula (la) in which R^ represents 
heteroaryl lower alkoxy, more particularly a 
heteroarylmethoxy group such as pyridylmethoxy (e.g. 3- 
pyridylmethoxy or especially 4-pyridylmethoxy) , 
pyridazinylmethoxy (e.g. pyrida2in-4-ylmethoxy) , 
thienylmethoxy (e.g. 3-thienylmethoxy) , 
isothiazolylmethoxy (e.g. 4-isothia2olylmethoxy) and 
1, 3-benzodioxolylmethoxy (e.g. 1, 3-ben2odioxol-5- 
ylmethoxy) , are also preferred. 

Compounds of formula (la) in which -X-CHR^R^ represents 
-0-CHR^r5, more particularly where R^ is optionally 
substituted aryl and R^ is carboxy, are also preferred. 
Within -0-CHr4r5, r4 ig preferably phenyl 

substituted in the ortho position relative to the 
attachment of the phenyl group to the rest of the R^ 
moiety by a lower alkyl (e.g. methyl), CF3 or chlorine 
substituent and is optionally further substituted by 
one or more halogen, lower alkyl, CN or lower alkoxy 
groups . 

A preferred group of compounds of the present invention 
are compounds of formula ( lb ) 
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CN 




0-CHR*CO.H 



(lb) 



wherein R^, r3, R* and n are as defined previously, and 
their N-oxides and prodrugs, and pharxnaceutically 
acceptable salts thereof. 

Particularly preferred are compounds of formula (lb) 
wherein is heteroarylmethoxy and R* is optionally 
substituted aryl (e.g. phenyl substituted in the ortho 
position by lower alkyl such as methyl, CP3 or 
chlorine, and is optionally further substituted by one 
or more, e.g. 1, 2 or 3, substituents selected from 
halogen, lower alkyl, CN, and lower alkoxy) . 

Particular compounds of the invention are those wherein 
the chiral centre associated with the carbon atom a to 

the moiety X within the group -X-CHR^R^, or the carbon 
atom a to the oxygen atom within the group -0-CHr4c02H, 
has the (S) configuration. 

Within (la) and (lb), when present particularly 
represents a fluorine atom. 

Compounds of formula (lb) wherein r2 is pyridylmethoxy 
(e.g. 3 -pyridylmethoxy or especially 4 -pyridylmethoxy ) , 
pyridazinylmethoxy (e.g. pyrida2in-4-ylmethoxy) , 
thienylmethoxy (e.g. 3-thienylmethoxy) , 
isothiazolylmethoxy (e.g. 4-isothiazolylmethoxy) and 
1, 3-ben2odioxolylmethoxy (e.g. 1, 3-ben2odioxol-5- 
ylmethoxy) are particularly .preferred- 
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It will be appreciated that the terminology describing 
some of the isomers of compotinds claimed herein, and 
prepared hereinafter, has been modified from that used 
5 in the UK priority applications GB9504061.4 and 

GB9509604.6 [where individually prepared enantiomers 
were differentiated as dextrorotatory (prefix +) 
according to the direction in which, under specified 
conditions, they rotated the plane of polarised light], 
10 following an X-ray determination of the absolute 

stereochemistry associated with the chiral centre of 
the carbon atom a to the oxygen atom within the group 
-0-'CH(2-methylphenyl)C02H of the Reference Example 

described as (S)- [5- (1, 3-benzodioxol-5-ylmethoxy) -2- 
15 cyanophenoxy] - ( 2 -methylphenyl) acetic acid, (-) 
ephedrine salt. 

Particular compounds for use according to the invention 
are selected from the following: 

20 

(RS) - (2-chlorophenyl) - [2"cyano-5- ( 4-pyridylmethoxy) - 
phenoxy] acetic acid; 

(RS) - [2-cyano-5- (3-thienylmethoxy> phenoxy] -phenylacetic 
acid; 

25 (RS) - {2-chlorophenyl) - [2-cyano"5- ( 3 - thienylmethoxy ) - 
phenoxy] acetic acid; 

(RS) - [5- (1, 3-benzodioxol-5-ylmethoxy ) -2 -cyanophenoxy] - 
phenylacetic acid; 

(RS) - [5- (1, 3-benzodioxol-5-ylmethoxy) - 2 -cyanophenoxy ] - 
30 (2-trifluoromethylphenyl) acetic acid; 

(RS) - [2-cyano-5- ( 3 -thienylmethoxy) phenoxy] - (2 -methyl- 
phenyl) acetic acid; 

(RS) - [5- { 1, 3-ben2odioxol-5"ylmethoxy ) -2 -cyanophenoxy] - 
(2-chlorophenyl) acetic acid; 
35 (RS) - (2-bromophenyl) - [2-cyano- 5- ( 3 -thienylmethoxy ) - 
phenoxy] acetic acid; 
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(RS) - (3-chlorophenyl) - [2-cyano-5- ( 3-thienylmethoxy) - 
phenoxy] acetic acid; 

(R) - {2-chlorophenyl) - [2-cyano-5- ( 3 - thienylmethoxy ) - 
phenoxy] acetic acid; 

(S) - (2-chlorophenyl) - [2-cyano-5- (3-thiexiylmethoxy) - 
phenoxy] acetic acid; 

(RS) • [2-cyano-5- { 4 -pyridylxnethoxy) phenoxy] phenylacetic 
acid; 

(RS) - [2-cyano-5- (3-thienylmethoxy) phenoxy] - (2-f luoro- 
phenyl ) acetic acid ; 

(RS) - [2-cyano-5- ( 4 -pyridylmethoxy) phenoxy] - ( 2 -methyl - 
phenyl) acetic acid; 

(RS) - [2-cyano-5- (3-thienylmethoxy) phenoxy] - (2- 
trif luoromethylphenyl ) acetic acid; 

(RS) - (2-bromophenyl) - [2-cyano-5- {4-pyridylmethoxy) - 
phenoxy] acetic acid; 

(RS) - t2-cyano-5- ( 4 -pyridylmethoxy) phenoxy] - (2- 
tri£luoromethylphenyl) acetic acid; 

(S) - [2-cyano-5- (4 -pyridylmethoxy) phenoxy] - ( 2 -methyl - 
phenyl) acetic acid; 

(RS) - {2-chlorophenyl) - [2-cyano-5- (pyridazin-4-yl- 
methoxy) phenoxy] acetic acid; 

(RS) - [5- (1, 3-benzodioxol-5-ylmethoxy ) -2-cyanophenoxy] - 
( 2 -methylphenyl ) acetic acid; 

(RS) - (2"Chlorophenyl) - [2-cyano-5- (isothiazol-4-yl- 
methoxy)phenoxy] acetic acid; 

(RS) - t 2 -cyano- 5- (3 -pyridylmethoxy) phenoxy] phenyl- 
acetic acid; 

(RS) - [2-f ormyl-5- (3-thienylmethoxy) phenoxy] phenyl 
acetic acid; 

(RS) -N-{ [2-cyano-5- ( 3-thienylmethoxy )phenoxy] - 
pheny lacety 1 } - 4 - isopropy Ibenzenesulphonamide ; 
(RS) - [ 2 -cyano-5- (4 -pyridylmethoxy) phenoxy] - (2- 
methylphenyl)acetic acid, acetoxy methyl ester; 
(RS) - (2-chlorophenyl) - [2-cyano-3-fluoro-5- (3-thienyl- 
methoxy ) phenoxy] acetic acid; 
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(RS) - [5- {benzoxa2ol-6-ylmethoxy) -2-cyanophenoxy] - (2- 
chlorophenyl) acetic acid; 

(RS) - [2-cyano-5- (4-pyridyliiiethoxy ) pfaenoxy] - [2 - (3- 
methyl) thienyl] acetic acid; 

5 (RS) - [ (2-cyano-5- (thiazol-5-ylmethoxy)phenoxy] - (2- 
methylphenyl) acetic acid; 

(RS) - (2-chlorophenyl) - [2-cyano-3-f luoro-5- (4-pyridyl- 
methoxy)phexioxy] acetic acid; 

(RS) -2- [ (2-chlorophenyl) - ( lH-tetrazol-5-yl )methoxy] -4- 
0 ( 4 -pyridylmethoxy ) benzonitr ile ; 

(RS) - 1 3 -chloro-2-cyano- 5- (4 -pyridylmethoxy) phenoxy J - (2- 
chlorophenyl) acetic acid; 

(RS) - [5- (benzoxazol-e-ylmethoxy) -2-cyanophenoxy] - (2- 
methylphenyl) acetic acid; 

5 (S) - [5- (1, 3-benzodioxol-5-ylmethoxy) -2-cyanophenoxy] - 
( 2 -methylphenyl ) acetic acid ; 

(S) - [5- (1, 3-benzodioxol-5-ylmethoxy) -2-cyano-3-f luoro- 
phenoxy] - (2 -methylphenyl) acetic acid; 

( RS ) [ 2 -cyano- 5 - ( 4 - ( 3 - f luoropyr idy 1 ) methoxy ) phenoxy] - 
(2 -methylphenyl ) acetic acid; 

(RS) -2- [ (2-methylphenyl) - (lH-tetrazol-5-yl)methoxy] -4- 
( 4 -pyridylmethoxy ) benzonitrile ; 

(RS) -4- (1, 3-ben2odioxol-5-ylmethoxy ) -2- [ (2 -methyl- 
phenyl) - ( IH- tetrazol- 5 -yl) methoxy Jbenzonit rile; 
(RS) - [2-cyano-3-f luoro-5- (4 -pyridylmethoxy ) phenoxy] - (2- 
methylphenyl) acetic acid; 

(RS) - [5- (benzoxazol-6-ylmethoxy ) -2-cyano-3-f luoro- 
phenoxy] - {2-methylphenyl) acetic acid; 
(RS) - [5- (1, 3-benzodioxol-5-ylmethoxy ) -2-cyano-3- 
f luorophenoxy] - (2-methylphenyl) acetic acid; 
(RS) - [5- (benzoxazol-5-yl )methoxy-2-cyanophenoxy] - (2- 
methylphenyl) acetic acid; 

(RS) - (5-benzyloxy-2-cyanophenoxy) - {2-methylphenyl) - 
acetic acid; 

(RS) - [2-cyano-5- (furan- 3 -ylmethoxy) phenoxy] - (2-methyl- 
phenyl ) acetic acid; 
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(RS) -N-methoxy- t2-cyano-5- ( 3 -thlenylmethoxy ) phenoxy] - 
(2-iaethylpheiiyl)acetamide; and solvates {e,g« 

hydrates); and pharmaceutically acceptable salts 

thereof. 

5 

Particularly preferred compounds of the invention 
include: 

(RS) - (2-chlorophenyl) - [2-cyano-5~ (4-pyridylinethoxy) - 
1 0 phenoxy ] acetic acid; 

(S) " [5- (Ir 3-benzodioxol-5-ylinethoxy} -2-cyanophenoxy] - 
( 2 -methylphenyl ) acetic acid ; 

(RS) - [5- (1, 3-benzodioxol-5-ylinethoxy) -2-cyanophenoxy}- 
( 2 -methylphenyl ) acetic acid ; 
15 (RS) - f2-cyano-5- ( 4 -pyridylmethoxy) phenoxy] - (2 -methyl- 
phenyl) acetic acid; 

(S) - [2-cyano-5- (4-pyridylmethoxy)phenoxy] - {2-methyl- 
phenyl ) acetic acid; 

(RS) - [5- (1, 3-benzodioxol-5"ylmethoxy) -2-cyano-3- 
20 f luorophenoxy] - {2-methylphenyl) acetic acid; 

(S) - [5- (1, 3-benzodioxol-5-ylmethoxy) -2-cyano-3- 
f luorophenoxy] - (2-methylphenyl) acetic acid; and 
solvates (e*g, hydrates); and pharmaceutically 
acceptable salts thereof. 

25 

An especially preferred compound of the invention is : 

(S ) - [5- (1, 3-benzodioxol"S-ylmethoxy ) -2-cyanophenoxy] - 
(2-methylphenyl) acetic acid; and solvates (e.g. 
30 hydrates); and pharmaceutically acceptable salts 
thereof. 

Compounds of formula (I) and their N-oxides and 
prodrugs and pharmaceutically acceptable salts thereof 
35 (hereinafter referred to as "compounds of the 

invention") exhibit pharmacological activity and 
accordingly are of use in therapy. More especially. 
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10 



they are endothelin inhibitors, in particular 
endothelin A inhibitors. Compounds of the invention 
accordingly are incorporated into pharmaceutical 
compositions and used in the treatment of patients 
5 suffering from certain medical disorders. 

The present invention thus provides compounds of the 
invention and compositions containing compounds of the 
invention for use in the treatment of a patient 
suffering from, or subject to, conditions which can be 
ameliorated by the administration of an inhibitor of 
endothelin. For example, compounds within the present 
invention are useful for the treatment of diseases and 
conditions characterized by, or having an etiology 
15 involving pathogenic endothelin levels. Examples of 
disease states and conditions which can be ameliorated 
by the administration of inhibitors of endothelin such 
as compounds of the invention include vascular 
ischaemia, for example cerebrovascular disease 
including cerebral ischaemia such as stroke and 
subarachnoid hemorrhage, coronary disorders such as 
myocardial infarction including acute myocardial 
infarction, coronary heart disease, angina including 
unstable and vasospastic angina, preeclampsia, 
essential and pulmonary hypertension and congestive 
heart failure, renal disorders such as acute renal 
insufficiency and chronic renal insufficiency, 
cyclosporin induced nephrotoxicity, erythropoetin 
induced renal complications and hypertension, 
30 gastrointestinal disorders such as ulceration and 
irritable bowel syndrome, Crohn's disease, poor 
peripheral skeletal muscle disorders such as peripheral 
vascular disease, intermittent claudication and 
critical limb ischaemia, glaucoma, atherosclerosis and 
related diseases, hypertension, asthma, pulmonary 
fibrosis, chronic obstructive pulmonary disease, 
migraine, endotoxin and haemorrhagic shock, Raynauds 



20 



25 
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disease, benign prostatic hyperplasia, metastatic 
prostate cancer, bone loss such as osteoporosis, 
restenosis after angiopla9ty, diabetic neuropathies and 
for the treatment of organ hypofunction, particularly 
5 hypofunction caused by surgery on or transplant of 
organs such as the liver. Compounds of the present 
invention are also useful as a therapy for promoting 
wound healing and as adjuncts in the treatment of 
cancer* 

10 

According to a further feature of the invention there 
is provided a method for the treatment of a human or 
animal patient suffering from, or subject to, 
conditions which can be ameliorated by the 

15 administration of an inhibitor of endothelin, 

especially ET^r for example conditions as hereinbefore 
described, which comprises the administration to the 
patient of an effective amount of compound of the 
Invention or a composition containing a compound of the 

20 invention ''Effective amounf^ is meant to describe em 
zuaount of compound of the present invention effective 
in inhibiting endothelin and thus producing the desired 
therapeutic effect. 

25 The present invention also includes within its scope 

pharmaceutical formulations which comprise at least one 
of the compounds of the invention in association with a 
pharmaceutically acceptable carrier or coating. 
In practice compounds of the present invention may 

30 generally be administered parenterally, rectally or 
orally. The compounds of the invention may also be 
administered topically to treat peripheral vascular 
diseases . 

35 Compositions according to the invention may be prepared 
according to the customary methods, using one or more 
pharmaceutically acceptable adjuvants or excipients. 
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The adjuvants comprise, inter alia, diluents, sterile 
aqueous media and the various non- toxic organic 
solvents. The compositions may be presented in the 
form of tablets, capsules, pills, granules, powders, 

5 aqueous solutions or suspensions, injectable solutions, 
elixirs, creams, ointments or syrups, and can contain 
one or more agents chosen from the group con^rising 
sweeteners, flavorings, colorings, or stabilizers in 
order to obtain pharmaceutically acceptable 

0 preparations . 

The choice of vehicle and the content of active 
substance in the vehicle are generally determined in 
accordance with the solubility and chemical properties 
5 of the product, the particular mode of administration 
and the provisions to be observed in pharmaceutical 
practice. For example, excipients such as lactose, 
sodium citrate, calcium carbonate, dicalcium phosphate 
and disintegrating agents such as starch, alginic acids 
and certain complex silicates combined with lubricants 
such as magnesium stearate, sodium lauryl sulfate and 
talc may be used for preparing tablets • To prepare a 
capsule, it is advantageous to use lactose and high 
molecular weight polyethylene glycols. When aqueous 
suspensions, or solutions, are used they can contain 
emulsifying agents or agents which facilitate 
suspension, or solubilisation. Diluents such as 
sucrose, ethanol, polyethylene glycol, 

propylene glycol, glycerol and chloroform or mixtures 
thereof may also be used. 

For parenteral administration, emulsions, suspensions 
or solutions of the products according to the invention 
in vegetable oil, for example sesame oil, groundnut oil 
or olive oil, or aqpieous -organic solutions such as 
water and propylene glycol, injectable organic esters 
such as ethyl oleate, as well as sterile aqueous 
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solutions of the pharxnaceutlcally acceptable salts, are 
used* The solutions of the salts of the products 
according to the invention are especially useful for 
administration by intramuscular or subcutaneous 
injection. The aqueous solutions, also comprising 
solutions of the salts in pure distilled water, may be 
used for intravenous administration with the proviso 
that their pH is suitably adjusted, that they are 
judiciously buffered and rendered isotonic with a 
sufficient quantity of glucose or sodium chloride and 
that they are sterilized by heating, irradiation or 
microf iltration. 

Suitable compositions for inhalation containing a 
compound of the invention may be prepared by 
conventional means. For example, compounds of the 
invention may be dissolved or suspended in a suitable 
carrier for use in a nebulizer or a suspension or 
solution aerosol, or may be absorbed or adsorbed onto a 
suitable solid carrier for use in a dry powder inhaler. 

Solid compositions for rectal administration include 
suppositories formulated in accordance with known 
methods and containing at least one compound of the 
invention 

Compositions for topical administration include creams 
and ointments formulated in accordance with known 

methods, such as a topical carrier such as Plastibase® 
(mineral oil gelled with polyethylene) and containing 
at least one compound of the invention. 

The percentage of active ingredient in the compositions 
of the invention may be varied, it being necessary that 
it should constitute a proportion such that a suitable 
dosage shall be obtained. Obviously, several unit 
dosage forms may be administered at about the same 
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ti... The aose .-ployed will be deterrnxned by the 
phy.lclaz.. end depend, upon the de.lred therapeutic 
LLt. the route of .d-ini.tr.tion and the duration of 
the treatment, and the condition of the patient In 
5 the adult, the do.es are generally frc about 0.01 to 
^ut 100 ™/... preferably about 0.02 "r!"' =° 

and more preferably about 0.1 to about 25 
b!dy weight ( or fro« about 1 to about 5000 
preferably from about 5 to about 2000 «,) in single of 
10 Ho 4 divided daily do.... » each particular ca.e. 
the do... will be determined in accordance w:.th the 
factor, distinctive to the subject to be treated, such 
a. age. weight, general state of health "'"^ 
Characteristics which c«. influence the effxc.cy of the 
15 medicinal product. 

The compounds according to the invention may be 
administered as fre^ently as necessary in " 
Obtain the desired therapeutic effect. some patient. 
.0 may re.pond rapidly to a higher or lo^er dose and may 
fild much w.a.:er maintenance doses ade<,uat.. For other 
patients, it may be necessary to have long-term 
treatments at the rate of 1 to 4 doses per day, in 
accordance with the physiological reguirement. of each 

• 4. renerallv, the active product may 
25 particular patient. Generaliy, 

J 1 to 4 times per day. It goes 

be administered orally 1 to 4 i^"" ^ . , , 

„ithout saying that, for other patients, .t wrll be 
necessary to prescribe not more than one or two doses 
per day . 

^4= fHe Tiresent invention can also be 
The compounds of the present, x 

linistered in combination with endothelin convertrng 
enzyme inhibitors, angiotensin II receptor antagonist., 
renin inhibitors, angiotensin converting ensyme 
35 inhibitors, a- and ^-adrenoceptor agonists and 

^ir^a Dotassium channel activators, 
antagonists. a.«retxcs, -"""^ antiarrhythmic 
calcium channel antagonists, nitrates. 
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10 



15 



20 



25 



30 



35 



agents, positive inotropic agents, serotonin receptor 
agonists and antagonists, platelet activating factor 
antagonists, histamine receptor antagonists, proton 
pump inhibitors, antithrombotic and thrombolytic 
agents, lipid lowering agents, antibiotic agents and 
phosphodiesterase inhibitors. If formulated as a fixed 
dose, such combination products employ the compounds of 
the present invention within the dosage range described 
below and the other pharmaceutically active agent 
within its approved dosage range. The compounds of the 
present invention may also be formulated with or useful 
in conjunction with antifungal and immunosuppressive 
agents such as amphotericin B, cyclosporins and the 
like to counteract the hypertension and nephrotoxicity 
secondary to such compounds. The compounds of the 
present invention may also be used in conjunction with 
haemodialysis . 

compounds within the scope of the present invention 
exhibit marked pharmacological activities according to 
teats described in the literature and reported in 
detail in the Examples Section herein, which tests 
results are believed to correlate to pharmacological 
activity in humans and other mammals. 

Thus, according to a further embodiment, we provide a 
compound of the invention for use in the treatment of a 
human or animal patient suffering from, or subject to, 
conditions which can be ameliorated by the 
administration of an inhibitor of endothelin, 
especially ETa* 

in another emboditoent we provide the use of a compound 
of the invention in the manufacture of a medicament for 
the treatment of a human or animal patient suffering 
from, or subject to, conditions which can be 
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ameliorated by the administration of an inhibitor of 
endothelin, especially ETa* 

Compounds of formula (I) may be prepared by the 
application or adaptation of known methods, which means 
methods used heretofore or described in the literature. 
In the following procedures to R^, X and n are as 

defined in formula (I) unless otherwise stated. 



10 Thus, according to a first process (A), a compound of 
formula (I) may be prepared by reacting a compound of 
formula (II) 

1 



R 





XH 



(R^) 



(ID 



15 with a compound of formula (III) 



4 5a 

Y-CHR R 



(III) 



20 wherein Y is a leaving group such as a halogen atom or 
an aryl- or alkyl-sulphonyloxy group (e.g^ methane- or 
p-toluene-Bulphonyloxy) and R^^ is a protected 
derivative of R^ , including carboxylic acid ammonium 
salts, followed by removal of the protecting group. 

25 

Compounds of formula (lb) may thus be prepared by 
reacting a compound of formula (Ila) 
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with a compound of formula (Ilia) 



(Ila) 



5 in which the cation is derived from a classical chiral 
base (e.g. ephedrine) . Particular compounds of formula 
(lb) in which the chiral centre associated with the 
0-CHR*CO2H group has the (S> -configuration are prepared 
by reacting a compound of formula (lla) with a coitq?ound 
10 of formula (Ilia) in which the cation N+H2R^r'' is 
derived from (-) -ephedrine. 

The displacement reaction takes place in the presence 
of a suitable base such as an alkali metal carbonate 

15 (e.g. potassium carbonate, ceasium carbonate), an 

alkali metal alkoxide (e.g. potassium t-butoxide) , an 
alkali metal phosphate (e.g. potassium phosphate) which 
is a particularly suitable base for the reaction of 
(Ila) with (Ilia), or an alkali metal hydride (e.g. 

20 sodium hydride), followed where necessary, by removing 
any protecting groups present. The reaction preferably 
takes place in an inert solvent such as an ether (e.g. 
tetrahydrofuran) optionally mixed with a ketone (e.g. 
tertiary butyl methyl ketone), a ketone (e.g. acetone 

25 or methyl ethyl ketone), or a dipolar aprotic solvent 
(e.g. dimethylformamide) . The reaction conveniently 
takes place at a temperature of from about 10°C to 
reflux. 
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When R^a is an alkoxycarbonyl group such as 
methoxycarbonyl conversion to a carboxyl group may be 
effected by hydrolysis using a base such as an alkali 
5 metal hydroxide or carbonate (e.g. sodium hydroxide, 
lithium hydroxide, potassium hydroxide or potassium 
carbonate) in the presence of an organic solvent such . 
as an ether (e.g- dioxan or tetrahydrofuran) 
conveniently mixed with water. The reaction may 

10 conveniently be effected at a temperature in the range 
of from about ambient to reflux. Alternatively, acid 
hydrolysis may be used, for example using an inorganic 
acid such as hydrochloric acid in an organic solvent 
such as an ether (e.g. dioxan or tetrahydrofuran) 

15 conveniently mixed with water. The reaction may 

conveniently be effected at a temperature in the range 
of about ambient to about 80°C. When R^^ is a t- 
butoxycarbonyl group the hydrolysis may conveniently be 
effected using trif luoroacetic acid at about ambient 

20 temperature. 

According to another process (B) , a compound of formula 
(I), in which R^ is CN attached at the ring 2-position, 
may be prepared by reacting a compound of formula (IV) 

25 



CN 




(IV) 



with a compound of formula (V) 
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HOCHR*R^ (V) 

or a correeponding thiol. A compound of formula (V> is 
initially treated with a suitable base such as sodium 
5 hydride to form an alkali metal salt which is reacted 
with (IV), preferably in an inert solvent such as 
dimethyl sulphoxide and conveniently at a teiiq;>erature 
within the range of about room temperature and about 
100*C. The thiol derivative may conveniently be treated 

10 with a suitzOale base such as an alkali metal alkoxide 
(e.g. sodium methoxide or potassium t-butoxide) and 
reacted with (IV) in the presence of a suitable solvent 
(e.g. an alcohol such as methanol or an ether such as 
tetrahydrofuran) at a temperature of from about ambient 

15 to reflux. 

Another process (C) for preparing a compound of formula 
(I) in which X is oxygen and is aryl lower alkoxy or 
heteroaryl lower alkoxy comprises treating a compound 
20 of formula (VI) 




(VI) 



25 wherein R^a is as defined previously, with an arylalkyl 
or heteroarylalkyl halide in the presence of a suitable 
base such as an alkali metal carbonate (e.g. potassium 
carbonate) or an alkali metal hydride (e.g. sodium 
hydride), followed where necessary by removing any 

30 protecting groups present. The displacement reaction 
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preferably takes place in an inert solvent such as a 
ketone (e.g. acetone or methyl ethyl ketone) or a 
dipolar aprotic solvent such as dimethylf ormeunide, 
conveniently at a temperature from about room 
5 temperature to reflux. Alternatively, a compound of 
formula (VT) may be treated with an arylalkyl or 
heteroarylalkyl alcohol in the presence of a 
triarylphosphine , such as triphenylphoephine, and a 
dialkyl ester, such as the diisopropyl or diethyl ester 
10 of azodicarboxylic acid, followed where necessary by 
removing any protecting groups present. The reaction 
preferably takes place in an inert solvent such as 
tetrahydrofuran, preferably at a temperature from about 
0^*0 to about room temperature. 

15 

Compounds of general formula {!) in which is a 
carboxylic acid isostere may be prepared by the 
methodologies described herein, or conveniently from 
the corresponding acid. For example compounds of 
20 formula (I) in which is alkylsulphonylcarb2Uftoyl, 

arylsulphonylcarbamoyl or heteroarylsulphonylcarbamoyl , 

X is oxygen and R^ is aryl lower alkoxy or heteroaryl 
lower alkoxy are prepared by treating a compound of 
formula (I) wherein R^ is carboxy with an activating 

25 agent such as N, N' -carbonyldiimidazole in an inert 

solvent such as dichloromethane followed by reaction 
with the sodium salt of an alkylsulphonamide, 
arylsulphonamide or heteroarylsulphonamide and removal 
of any protecting groups present. The reaction 

30 preferably takes place in a dipolar aprotic solvent 
such as dimethylf ormamide at about room temperature . 

''Prodrugs" of compounds of general formula (I), in 
which r5 is a carboxylic acid, such as carboxylic acid 
35 alkyl esters including acyloxyalkyl esters, may 

conveniently be prepared from the corresponding acid. 
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for example by reaction with an appropriate alkyl 
halide, including acyloxyalkyl halides, in the presence 
of a suitable base such as an alkali metal carbonate 
(e.g. potassium carbonate) or an alkali metal hydride 
5 (e.g. sodium hydride). The reaction preferably takes 
place ixi a dipolar aprotic solvent such as 
dimethyl formeuaide at about room temperature. 

Intermediate compounds of formula (II) # where r2 
10 represents aryl lower alkoxy or heteroaryl lower alkoxy 
and X represents an oxygen atom, may conveniently be 
prepared by treating a compound of formula (VTI) 




(VII) 



where R^* is CHO, to introduce the groups r2 and R^ 
conveniently in that sequence. 

The group R^ may conveniently be introduced by reaction 
20 with an aryl or heteroaryl halide, or with an aryl or 
heteroarylmethanol according to the process (C) 
procedures. 

When R^ is CN this group may be introduced by 
25 conventional means, for example by treating the 

corresponding aldehyde with hydroxylamine or a salt 
thereof (e.g. the hydrochloride salt) to provide an 
oxime which may then be dehydrated, for example using 
acetic anhydride. Alternatively, the aldehyde may be 
30 reacted with a nitroalkane in acetic acid, preferably 
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ia the presence of sodium acetate or ammoniiim hydrogen 
phosphate, according to the procedure described in 
JACS 1961, £3./ 2203. Alternatively, the aldehyde may be 
reacted with hydroxylamine-O-sulphonic acid preferably 
5 in an alcoholic solvent (e.g. aqueous ethanol) and 
conveniently at a temperature about room temperature, 
followed by treatment with an alkali metal hydroxide 
such as sodium hydroxide. 

10 When r1 is CH2CN this group may be introduced by 
reducing the aldehyde to CH2OH, followed by 
conventional conversion of the hydroxy group to a 
suitable leaving group such as halo, alkylsulphonyloxy 
or arylsulphonyloxy, which is then converted to CH2CN 

15 by a conventional displacement reaction using an 
inorganic nitrile • 

When is CHsCHCN or CHSCHCO2H these groups may be 
introduced by a conventional Wittig or Horner-Emmons 
20 reaction on the corresponding aldehyde, followed by 
removal of any protecting groups where necessary. 

It will be appreciated that the aforementioned 
conversions may also be applied to a compound in which 
25 one or both of the formula (VII) hydroxyl groups is /are 
replaced by SH to provide a compound in which X is 
sulphur and/or is aryl lower alkylthio or heteroaryl 

lower alkylthio. 

30 Compounds of formula (III) where Y is a bromine atom 
may conveniently be prepared by reaction of the 
corresponding compound in which Y is hydrogen with N- 
bromosuccinimide and azobisisobutyronitrile in an inert 
solvent such as chloroform at a temperature at about 

35 reflux. 



wo 96/22978 



PCT/GB96/00120 



31 



10 



compounds of formula (III) where Y is a bromine atom 
may also be prepared by reaction of the corresponding 
compound in which Y is hydroxyl with carbon 
tetrabromide and triphenylphosphine in an inert solvent 
5 such as dichloromethane at a temperature at about 
ambient temperature . 

compounds of formula (III) where Y is a bromine or 
chlorine atom may also be prepared by reaction of the 
corresponding compound in which Y is hydroxyl with 
thionyl bromide, or thionyl chloride in an inert 
solvent such as toluene at a temperature at about 
ambient temperature . 

compounds of formula (III) where Y is alkylsulphonyloxy 
such as methanesulphonyloxy or arylsulphonyloxy such as 
p-toluenesulphonyloxy may conveniently be prepared by 
reaction of the corresponding coii«»ound in which Y is 
hydroxyl with an alkyl- or aryl- sulphonyl halide such 
as methane- or p- toluene- sulphonyl chloride in the 
presence of a base, such as pyridine. The reaction may 
be carried out in an inert solvent such as a 
halogenated hydrocarbon (e.g. dichloromethane) at a 
temperature from about ambient to reflux. 



15 



20 



25 



compounds of formula (Illa) where Y is a bromine atom 
and the cation N+HzR^R"' is derived from a classical 
chiral base (e.g. (- ) -ephedrine) , may be prepared by 
reaction of compounds- of formula (III), where Y is a 
bromine atom and rS^ represents carboxy, with a 
suitable chiral base (e.g. .(-) -ephedrine ) , in the 
presence of a racemisation enhancing agent (e.g. tetra- 
n-butylaamonium bromide). The reaction is carried out 
in an inert solvent such as ethyl acetate at a 
35 temperature at about ambient temperature. 



30 
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10 



20 



Compounds of formula (IV) in which r2 is aryl lower 
alkoxy or heteroaryl lower alkoxy may conveniently be 
prepared from corresponding compounds in which r2 is 
hydroxyl according to the procedure described in 
process (C) above. The phenol precursors are either 
known compounds described, for example, by S. M. Kelly, 
Helv- Chim. Acta 1984, volume 67, pl572-1579 or may be 
prepared by similar methods to those described therein. 
The corresponding thiols may also be used to prepare 
compounds of formula (IV) in which r2 is aryl lower 
alkylthio or heteroaryl lower alkylthio. 



Compounds of formula (VI), may conveniently be prepared 
from compounds of formula (VII), in which R^^ 
15 represents CHO, by first treating said compound of 
formula (VII), with an allyl halide (e.g. allyl 
bromide) in the presence of a suitable base such as a 
carbonate (e.g. potassium carbonate) to give a compound 
of formula (VIII) 



OHC 




OH 




CH,=CHCH,0^ (R')n 

The reaction is facilitated by the addition of 
potassium iodide and tetrabutylammonium bromide. The 

25 reaction preferably takes place in an inert solvent 

such as a ketone . (e.g. acetone or methyl ethyl ketone) 
at a temperature from about room temperature to reflux. 
Alternatively the reaction may be carried out in the 
presence of an alkali metal hydride such as sodium 

30 hydride in a dipolar aprotic solvent such as 
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dimethyl formamide at a temperature from about room 
temperature to about lOC'C. 

The group CHO in a compound of formula (VIII) may then 
5 be converted to the desired group using the 

procedures described above. Said compound may then Ue 
converted to a compound of formula (IX) 

R. 4 Km 

.OCHR R 



10 



20 



25 




CH,=CHCH,0^ (R^) 



'2 "^"^"2^ - n jjx) 



by treatment with a compound of formula (III) according 
to the procedure in process (A) above. Finally, a 
compound of formula (IX) may be converted to a compound 
of formula (VI) by reaction with 1,4- 
15 diazabicyclo[2.2.2]octane and 

tri8(triphenylphosphine)rhodium(I) chloride, preferably 
in an alcoholic solvent (e.g. aqueous ethanol) and 
conveniently at a temperature from about room 
temperature to reflux. 



intermediates of formula (V), thiol derivatives thereof 
and those of formula (III) in which Y is hydrogen or 
hydroxy 1 are either known compounds described, for 
example, in J. Med. Chem., 11, 34 (1974), Org. Synth, 
coll. vol. I, page 336, Ark. Kemi, 24B(^$) , 1947, EP-A- 
0617001 and Tetrahedron Letters, ife, 1759, (1995) or 
may be prepared by using methods analogous to those 
described therein. 
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Intermediates of foarmula (V) may also be prepared from 
the corresponding keto-esters by reduction with sodium 
borohydride in an inert solvent such as tetrahydrofuran 
at a temperature at or about O^C, followed by 
5 hydrolysis using a base such as an alkali metal 

hydroxide (e.g. sodium hydroxide) in the presence of an 
organic solvent such as an ether (e.g. dioxan) 
conveniently mixed with water. The react ibn may be 
effected at a temperature from about ambient to reflux. 

10 

Compounds of formula (VII) are known compounds which 
are readily available from commercial sources. The 
corresponding mercaptans are either known in the art or 
may be prepared from compounds of formula (VII) using 
15 routine procedures. 

According to a further feature of the invention, acid 
addition salts of the compounds of this invention are 
prepared by reaction of the free base with the 

20 appropriate acid, by the application or adaptation of 

known methods. For example, the acid addition salts of 
the compounds of this invention are prepared either by 
dissolving the free base in aqueous or aqueous -alcohol 
solution or other suitable solvents containing the 

25 appropriate acid and isolating the salt by evaporating 
the solution, or by reacting the free base and acid in 
an organic solvent, in which case the salt separates 
directly or can be obtained by concentration of the 
solution. 

30 

The parent compounds of this invention can be 
regenerated from the acid addition salts by the 
application or adaptation of known methods. For 
example, parent compounds of the invention can be 
35 regenerated from their acid addition salts by treatment 
with an alkali, such as aqueous sodium bicarbonate 
solution or aqueous ammonia solution. 
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Metal salts of compounds of the present invention may 
be obtained by contacting a hydride, hydroxide, 
carbonate or similar reactive compound of the chosen 
5 metal in an aqueous or organic solvent with the free 
acid form of the compound. The aczueous solvent 
employed may be water or it may be a mixture of water 
with an organic solvent, preferably an alcohol such ais 
methanol or ethanol, a ketone such as acetone, an 
10 aliphatic ether such as tetrahydrofuran, or an ester 
such as ethyl acetate. Such reactions are normally 
conducted at ambient temperature but they may, if 
desired, be conducted with heating. 

15 Amine salts of compounds of the present invention may 
be obtained by contacting an amine in an aqueous or 
organic solvent with the free acid form of the 
compound. Suitable aqueous solvents include water and 
mixtures of water with alcohols such as methanol or 

20 ethanol, ethers such as tetrahydrofuran, nitriles such 
as acetonitrile, or ketones such as acetone. Amino 
acid salts may be similarly prepared. 

The parent compounds of this invention can be 
25 regenerated from the base addition salts by the 
application or adaptation of known methods. For 
example, parent compounds of the invention can be 
regenerated from their base addition salts by treatment 
with an acid, such as hydrochloric acid. 

30 

As will be self-evident to those skilled in the art, 
some of the compounds of this invention do not form 
stable acid addition salts. However, acid addition 
salts are most likely to be formed by compounds of this 
35 invention having a nitrogen-containing heteroaryl 
group . 
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As well as being useful in themselves as active 
compounds, salts of compounds of the invention are 
useful for the purposes of purification of the 
compounds, for example by exploitation of the 
5 solubility differences between the salts and the parent 
compounds, side products and/or starting materials by 
techniques well known to those skilled in the art. 

It will be appreciated that it may be necessary to 
10 protect any labile groups such as hydroxyl groups when 
performing certain of the reactions described above. 
Conventional protection and subsequent deprotection 
procedures may be employed. Thus, for example, a 
hydroxyl group may conveniently be protected as an 
15 acyloxy group (e.g. acetoxy) ; the hydroxyl group may be 
regenerated by base-catalysed hydrolysis. Other 
conventional hydroxyl protecting groups may also be 
employed, for example as described by in Protective 
Groups in Organic Synthesis by Theodora W. Greene {John 
20 Wiley & Sons Inc. 1991). 

The following Examples illustrate the preparation of 
the compounds according to the invention and the 
Reference Examples illustrate the preparation of the 
25 intermediates. It is to be understood that the Examples 
are purely illustrative, and are not intended to limit 
the invention in any way. 

In the nuclear magnetic resonance <NMR) spectra, 
30 chemical shifts are expressed in ppm relative to 

tetramethylsilane. Abbreviations have the following 
meanings : 

8 = singlet, d = doublet, t = triplet, q = quartet, m = 
35 multiplet, dd = doublet of doublets. 
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Chiral HLPC determination to establish the enantiomeric 
purity of individual isomers, as the free acids, was 
carried out using a Chiralpak AD column (Diacel) and a 
mobile phase of heptane /isopropanol/trifluoroacetic 
acid (400/100/1, by volume), with UV detection at 



254nM. 



( p fi ^ - f 2 -Chi ^r-r*^''"^^ > - r ? -ftvang- 5 - ( 4 - 

10 ^vy^dvlme« ;hffrY^"*^e""^^*gg^^'^ — 

A solution of Reference Example 7 (0.35g) in dioxan 
(25ml) was treated with IN sodium hydroxide (5ml) and 
stirred at ambient temperature for 6 hours. Water 
(50ml) was added and the solution acidified to pH 2 

15 with 2N hydrochloric acid. The mixture was extracted 
three times with ethyl acetate (25ml) and the combined 
extracts were washed with brine (25ml), dried over 
magnesium sulphate and evaporated. The residue was 
dissolved in IN sodium hydroxide (10ml) and the 

20 solution acidified to pH 2 by addition of concentrated 
hydrochloric acid. The resulting solid was filtered and 
washed with water to give a pale yellow solid, which 
was recrystallised from isopropanol to provide the 
title compound (lOOmg), m.p. 225-226°C. [Elemental 

25 analysis.- C, 63.98; H,3.80; N,7.07%. Calculated: - 
C,63.88; H,3.83; N,7.10%1- 

KYAMPIiE 2 

^^ r,^ jn_r.^ .;.,3 , .>..^r,^l^^thorv>T>henoxYl-P>^^T,Yl.acetic 

30 afild 

A solution of Reference Example 8 (600mg) in dioxan 
(17ml) was treated with IN sodium hydroxide (4.74ml) 
and stirred at room temperature for 1 hour. The 
solution was brought to pH 7 by addition of 2N 
35 hydrochloric acid and evaporated to remove dioxan. The. 
residue was diluted with water and the solution 
adjusted to PH 1. The mixture was extracted with ethyl 



wo 96/22978 



PCT/GB96/00120 



38 

acetate, washed with water, dried and evaporated. The 
residue was triturated with pentane to give the titls 
r ^nmpQund as a yellow solid (440mg) • [Elemental 
analysis:- C,65.7; H,4.40; N,3.69%. Calculateds- 
5 C,65.7; H,4.14; N,3.83%]. NMR (CDCI3): 5.0 (2H,s), 

5.65 (1H,S), 6.5 (1H,S), 6.6 (lH,d), 7.05 (lH,d), 7.2 
7.4 (5H,in), 7.45 (lH,d>, 7.6 (2H,d). 



10 



15 



20 



25 



RXAMPLE 3 

/ p s ^ - / 2 -C h 1 o^»»heiiv1 > - r ? -nvi^Tig- ? ~ < 3 - 
^>l^ftnvlme ♦■>lnvv>phennTV^>^0*?tiC ftgjd 

A solution of Reference Example 11 (1.5g) in dioxan 
(20ml) was treated with IN sodium hydroxide (13ml) and 
stirred at ambient temperature for 1 hour. Water (30ml) 
was added and the solution acidified to pH 1 by 
addition of 2N hydrochloric acid. The mixture was 
extracted four times with ethyl acetate (100ml). The 
combined extracts were washed four times with water 
(50ml), four times with brine (50ml), dried over 
magnesium sulphate and evaporated. Pentane (50ml) was 
added to the residual oil followed by evaporation 
giving a cream coloured solid which was dissolved in 
ether (20ml) and reprecipitated by addition of pentane 
(20ml) to give the ^^i-Iq compound (1.5g) as a cream 
coloured solid, m.p. 68-70°C. tElemental analysis:- 

C, 60.29; H,4.47; S,2.26%. Calculated for 
C20Hi4ClNO4S-0.5Et2O:- C, 60.07; H.3.52; N,3.50%]. 



30 



35 



EXAMPLE 4 

/T»fiwr5-(l,^-««-n^»dioy » 1-'^-vlmethoxY)-2-cyapnphgnoxy] - 
phenvl' ^,^«»*^iT acid 

A solution of Reference Example 16 (0.75g) in dioxan 
(10ml) was treated with IN sodium hydroxide (5.4ml) and 
stirred at ambient temperature for 1.5 hours. Water 
(10ml) was added and the solution acidified to pH 2 by 
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addition of 2N hydrochloric acid. The mixture was 
extracted three times with ethyl acetate (25ml). The 
combined extracts were washed with brine (25ml), dried 
over magnesium sulphate and evaporated. The residual 
5 yellow oil was purified by flash chromatography on 
silica eluting with a mixture of ethyl acetate and 
light petroleum (bp 40-60'C) (1:1. v/v) . Fractions 
containing the required product were combined and 
evaporated. This material was further purified by flash 

10 chromatography on silica eluting initially with a 
mixture of light petroleum (bp 40-60»C) and ethyl 
acetate (5:1, v/v) then with a mixture of light 
petroleum (bp 40-60''C) and ethyl acetate (10:3, v/v). 
Fractions homogenous in the required product were 

15 combined and evaporated to give the Mtl^ <!<?V^QUn^ 
(l.Sg) as a cream coloured solid, m.p. 68-70°C. 
[Elemental analysis:- C,66.36; H,4.95; N,2.85^. 
calculated for CaaHlTNOg-0 . 6H2O:- C,66.63; H,4.44; 

N,3.38%] . 

20 

BTXMPI.E 5 

f^ ^^ , ,-p,^,n^^ovo1-s-v^Ingtho1^y)-?-^vm^c>Ph^tloxYl- 
A solution of Reference Example 19 (0.35g) in dioxan 

25 (5ml) was treated with IN sodium hydroxide (2.16ml) and 
stirred at ambient temperature for 2 hours. Water 
(10ml) was added and the solution acidified to pH 1 
with 2N hydrochloric acid. The mixture was extracted 
three times with ethyl acetate (20ml) and the combined 

30 extracts were washed with brine (20ml), dried over 

magnesium sulphate and evaporated. The residual yellow 
oil was purified by flash chromatography on silica 
eluting with a mixture of dichloromethane and methanol 
(95*5, v/v). Fractions homogenous in the required 

35 product were combined and evaporated. The residue was 
triturated with a mixture of diisopropyl ether and 
pentane to give the title 9QmP>?nad (0-25g) as a white 
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solid, m.p. 137-138°C. tElemental analysis:- C, 61.08? 
H,3.48; N,3.11%. Calculated:- C, 61.15, H,3.42; 
N,2.97%]. 

^ g ) - f -rvano- 5 - f ^ - 1;^ ^ ^nvlme t hoxY ) Phenoxyl - ( j - 
"'f>ntlYTp>''^"vl^acpf1c agi4 

A solution of Reference Example 22 {0.55g) in dioxan 
(10ml) was treated with IN sodium hydroxide (4.5ml) and 

10 stirred at ambient . temperature for 2 hours. Water 
(10ml) was added and the solution acidified to pH 1 
with 2N hydrochloric acid. The mixture was extracted 
four times with ethyl acetate (lOOml) . The combined 
extracts were washed twice with water (10ml), twice 

15 with brine (10ml), dried over magnesium sulphate and 

evaporated. The residual pink solid was triturated with 
pentane (20ml). The solid was dissolved in ethyl 
acetate and the solution filtered through a pad of 
silica. Evaporation of the filtrate and trituration of 

20 the resulting solid with ether (lOml) gave the titlS 

^o^T^ound (0.28g) as a colourless solid, m.p. 146-148°C. 
[Elemental analysis:- C, 66.80; H,4.49; N,3.69, S,8.45%. 
calculated:- C, 66.50; H,4.52; N,3.69; S,8.47%]. 

25 EXAMPLE 7 

^T^p^ - p , ^■T.^n^o ^^^^r.i --^-vlinPrhoxY) ^2-CYanQphgnoxYl - 
r 2 -chlor ^r^i^^Yl > acetic — agid 

A solution of Reference Example 23 (0.35g) in dioxan 
(5ml) was treated with IN sodium hydroxide {2ml) and 

30 stirred at ambient temperature for 1 hour. Water (10ml) 
was added and the solution acidified to pH 1 with 2N 
hydrochloric acid. The mixture was extracted three 
times with ethyl acetate (20ml). The combined extracts 
were washed with brine (20ml), dried over magnesium 

35 sulphate and evaporated. The residual yellow oil was 

purified by flash chromatography on silica eluting with 
a mixture of ethyl acetate and methanol (4:1. v/v) . 
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PractioxiB homogenous in the required product were 
combined and evaporated. The residue was triturated 
with a mixture of diisopropyl ether and pentane to give 
the r^ompound (0.25g) as a white solid, m.p. 144- 

5 145°C. [Elemental analysis:- C,61.08; H,3.48; N,3.11%. 
Calculated:- C, 61.15; H,3.42; N,2.97%]. 

EXAMPLE 8 

insi^ - f 2- p r"T«ft»*^env1 > - r2-CYBnQ-5- f 3- 

10 f ^< ftnvlme ^^^r>vv\r.heT10XV^ acettg iSXA 

A solution of Reference Example 28 (0.48g) in dioxan 
(5ml) was treated with IN sodium hydroxide {3.14ml) and 
stirred at ambient temperature for 1.5 hours. Water 
(3 0ml) was added and the solution acidified to pH 2 
15 with 2N hydrochloric acid. The mixture was extracted 
three times with ethyl acetate (50ml). The combined 
extracts were washed with water, dried over magnesium 
sulphate and evaporated. The residual light brown semi- 
solid was triturated with pentane to give the tlfelfi 
eomnound (0.39g) as a white solid, m.p. 89-98°C. 



20 



25 



30 



35 



f R g > - r 3 - C M o^onhenvl > > F 2 - C VftAQ - g - ( ? - 
t:hlenvliii '-^ t>'"*v^r tl^n?TY'»'*g«fcic — asill 
A solution of Reference Example 31 (Ig). in dioxan 
(20ml) was treated with IN sodium hydroxide (9ml) and 
stirred at ambient temperature for 1 hour, water (10ml) 
was added, the mixture filtered and the filtrate 
acidified to pH 1 with 2N hydrochloric acid. The 
mixture was extracted four times with ethyl acetate 
(50ml). The combined extracts were washed with brine 
(50ml), dried over magnesium sulphate and evaporated. 
Ether (10ml) was added to the residual oil and the 
resulting cream coloured solid was purified by flash 
chromatography on silica eluting with ethyl acetate. 
Fractions homogenous in the required product were 
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combined and evaporated. The residue was dissolved in 
ether (lOml) and pentane (10ml) was added to give the 

nomnound (0.3g) as a colourless solid, m.p. 134- 
136''C. [Elemental analysis:- C,60.72; H,4.62; N,2.98; 
5 S,7.08; CI, 7. 91%. Calculated:- C, 60.48; H,4.38; N,3.20; 
S,7.33; CI, 8-11%]. 

RYAMPLE 10 

f B w f 2 -Chi ^-r^T^^^nv] > - r ^ -nvnno-g - ( 3 - 
10 ^htenvlmPt>'"*v^P^ '*""*'^"' acetic — flgj^ and 
f{7)-/:>-flhlorr >r>henvl- f -fivnno- 5' ( 3 - 
^hlenvlme 1 ->i»icv>phenoxv1 acetic 

The product of Example 3 was separated into its (R) and 
(S) enantlomers by chiral HPLC using the following 
15 conditions:- Chiracel OD column; mobile phase of 
isopropanol/trif luoroacetic acid/heptane 
(10 t 0.25 : 90, v/v) ; flow rate Iml/minute; 
temperature ambient; UV detection at 270nm. 

20 EXAMPLE 11 

( y s W r 2 -Cvano- 'i-tA -nv r < <^vlmefcbo-«^v> nhenoxvl -ohenvlacet ic 

A stirred solution of (RS) -mandelic acid (0.304g) in 
dry dimethyl sulphoxide (10ml) was treated with sodium 

25 hydride (0.16g, 60% dispersion in mineral oil) at room 
temperature. After 15 minutes Reference Example 32 
(0.457g) was added and stirring was continued for 1.25 
hours at ambient temperature, then at 50°C for 30 
minutes. Water (20ml) was added and the solution 

30 acidified to pH 2.5 with 2N hydrochloric acid. A small 
amount of sodium chloride was added and the mixture 
extracted three times with ethyl acetate (50ml). The 
combined extracts were washed with brine, dried over 
magnesium sulphate and evaporated. The residue was 

35 triturated with pentane, the solid washed with ether 
and recrystallised from ethanol to give the tiile 
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compound (0.08g) as a pale yellow solid, m.p. 218- 
220*C. [Elemental analysis:- C, 69.77; H,4.43; N,7.74%. 
Calculated:- C, 69.99; H,4.48; N,7.78%1. 

5 fRS^ - r2-c-»-»Tio-5- f 3 -1-M «»nvimethoxv)PbenPxy1 - (2- 
fluorophenvl )«cetig a<?ia 

A solution of Reference Example 33 (0.66g) in dioxan 
{6ml) was treated with IN sodium hydroxide (4.98ml) and 
stirred at ambient teii«>erature for 1.5 hours. Water 

10 (50ml) was added and the solution acidified to pH 2 
with 2N hydrochloric acid. The mixture was extracted 
three times with ethyl acetate (30ml). The combined 
extracts were washed twice with water (10ml), dried 
over magnesium sulphate and evaporated. The residual 

15 green coloured oil (0.9g) was triturated twice with 
pentane (30ml) affording the tjtlg <?qmPPW«a as a pale 
yellow solid, m.p. isg-ie^c. lElemental analysis :- 
C.62.4; H,3.89; N,3.49; S,7.95%. Calculated:- C,62.65; 
H,3.68; N,3.65; S,8.36%]. 

20 

EXAMPLE 

f Rgt - r2-Cy»ryn^^-(A - n^rr±A'^lmtiX:hOXV)Vh^nQ^Y} - (2- 
methvlphenvl ) acetic — &SiA 

A stirred mixture of (RS) -a-hydroxy- (2- 
25 methylphenyl) acetic acid [7.0g; I.I. Lipkin and A.V. 
Ljubimowa ^->> nh«..heh. Khim 1948, 1^, 701 (C.A. 1949, 
43 . 188)1 and Reference Example 32 (9.5g) in dry 
dimethyl sulphoxide was treated portionwise with sodium 
hydride (4.0g of 60% w/w dispersion in mineral oil, 
30 lOOmmol) over 1 hour. The reaction was stirred a 

further 3 hours at ambient temperatTxre before being 
concentrated under reduced pressure. The residue was 
partitioned between water (500ml) and three amounts of 
dichloromethane (200ml) . The aqueous layer was 
35 acidified to pH 2-3 with concentrated hydrochloric acid 
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and extracted with ethyl acetate (1000ml). The organic 
layer was dried over magnesium sulphate and heated on a 
steam bath until the total volume was reduced to 100ml. 
On standing a white solid was deposited. 
5 Recrystallisation from isopropanol gave the tjt^le 
compound (10. Og) as a white solid, m.p. 198-201''C. 
[Elemental analysis:- C,70.42; H,4.79; N,7.56%. 
Calculated:- C,70.58; H,4.85; N,7.48%1 . 

10 SXAMPIig 14 

rRS^ - r2-Cvano- ,'^ - /3-fchienvlmethQXV)phgQPXVl - (2- 
trif luor omethvlyli^Tlvl^ acetic — afiid 

A solution of Reference Example 34 (0.8g) in dioxan 
(40ml) was treated with IN sodium hydroxide (5ml) and 

15 stirred at ambient temperature for 1 hour. Water (40ml) 
was added and the solution acidified to pH 1 with 2N 
hydrochloric acid. The mixture was extracted four times 
with ethyl acetate (80ml) . The combined extracts were 
washed with water (lOml) then brine (10ml), dried over 

20 magnesium sulphate and evaporated. The residual gvm was 
triturated with a mixture of diethyl ether (20ml) and 
pentane (5ml) and the resulting solid (0.38g) was 
dissolved in ethyl acetate. This solution was filtered 
through a pad of silica. Evaporation of the filtrate 

25 afforded the title compound (O.lBg) as a colourless 
solid, m.p. 38-40°C. [Elemental analysis:- C,58.55; 
U,3.S6; U,2.9B%. Calculated:- C,58.19; H,3.25; 
N, 3 .23^1 . 

30 EXAMPLE 15 

(R5>- (2-Bromo phenvl) - T 2 -cvanp- 5 - ( 4 - 

pvridvlmethoxv)r >Henoxv1 acetic — acid 

A stirred solution of (RS) -a-hydroxy- ( 2- 

bromophenyl) acetic acid (0.46g) in dry dimethyl 
35 sulphoxide (15ml) was treated with sodium hydride 
(0.16g, 60% dispersion in mineral oil) at room 
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temperature. After 1 hour Reference Exeuaple 32 (0.46g) 
was added and stirrinff was continued for 24 hours at 
ambient temperature. Water (50ml) was added and the pH 
of the solution adjusted to 3-4 with 2N hydrochloric 
5 acid and the mixture extracted twice with ethyl acetate 
(75ml)- The combined extracts were dried over aiaonesium 
sulphate, evaporated and the residue purified by flash 
chromatography on silica eluting initially with ethyl 
acetate then with a mixture of ethyl acetate and 

10 methanol (4:1, v/v) . Fractions homogenous in the 
required product were combined and evaporated. The 
residual yellow oil was dissolved in IN sodium 
hydroxide (10ml), the solution filtered and the 
filtrate acidified to pH 3. The resulting yellow solid 

15 (0.22g) was washed well with water and recrystallised 
from isopropanol affording the titl^ cp^ppund (O.lg) as 
a pale yellow solid, m.p. 171-172°C. [Elemental 
analysis:- C,57.1; H,4.14; N,6.09%. Calculated:- 
C, 57.42; H,3.44; N,6.38%1. 

EYAMPI.E 16 

r P fi > - r 2 -Cvann- 'i - ( 4 -pvr < H vl me thoxv ) ohenoxv 1 - ( 2 - 

trifluorntnethvlPh on'^'' ^acetic afililj PtQRQbY^rPghlpria^ 

A stirred solution of (RS) -a-hydroxy- ( 2- 

25 trifluoromethylphenyl) acetic acid (l.lg; R. Belcher et 
al., Analytica Chimica Acta, 1954, lH, 34) in dry 
dimethyl sulphoxide (40ml), at room temperature, was 
treated portionwise with sodium hydride (0.4g, 60% 
dispersion in mineral oil). After stirring for 0.75 

30 hours at auabient temperature Reference Example 32 
(1.14g) was added and stirring was continued for 8 
hours. The reaction mixture was stood at room 
temperature for 3 days then evaporated. The residue was 
partitioned between water and dichloromethane . The 

35 aqueous phase was acidified to pH 3 with concentrated 
hydrochloric acid and extracted three times with ethyl 
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acetate* The combined extracts were dried over 
magnesium sulphate, evaporated and the residue 
triturated with diethyl ether to give a yellow solid. 
Recrystallisation from isopropanol afforded the title 

5 compound (O.lg) as a white solid, m.p* 200*^0 (dec) 

[Elemental analysis:- C, 57.22; H,3.24; N,6.10%. 
Calculated for C22H15P3N2O4 •HCl : - 0,56.84; H,3.46; 

N,6.P3%1. 

10 BXAMPtfB ^7 

f S W r 2 -cvano- 5 - f 4 -pvr idvlme t hoxv ) ph^noy Y 1 " ( 2 - 

methvlphenvl ) acetic — afiifl 

A mixture of Example 13 (6*0g) and (-) -ephedrine (3.0g) 
was dissolved in ethanol (50ml) and allowed to stand at 

15 sunbient temperature for 18 hours. The resultant solid 
was collected and recrystallised from ethanol to leave 
a white solid (3*3g)- A sample of this solid (0.5g) was 
stirred in water (50ml) and treated with IN 
hydrochloric acid until the pH was 2-3. After stirring 

20 a further 15 minutes, the mixture was extracted twice 

with dichloromethane (50ml). The combined extracts were 
dried over magnesium sulphate and evaporated. The 
residue was recrystallised from ethyl acetate to leave 
the title compound (0.2g) as a white fluffy solid, m.p- 

25 215^C (dec); [alo^^ +125'' (c=0.005, dimethyl 

sulphoxide) . [Elemental analysis:- C,70.34; H,4.89; 
N,7.53%. Calculated:- C,70.58; H,4-85; N,7.489&] . 

E XA^lPIiE 18 

30 (RS) - {2-<?lilorophe nvl \ - r2-cvano-5- (pvridazin-4- 
vlme t hox V l phe nox v 1 a C e t i g — acid 

A solution of Reference Example 35 (0.2g) in dioxan 
(6ml) was treated with IN sodium hydroxide (1.47ml) and 
stirred at ambient temperature for 1 hour. The reaction 
35 mixture was evaporated at 4 0''C, the residue diluted 
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with water (6ml) and the solution acidified to pH 3 
with 2H hydrochloric acid. The resulting solid was 
filtered, stirred with water (5ial) for 1 hour, washed 
with ether (6inl) and dried under vacuum at 40°C 
5 affording the ti,*-"'*^ compound (0.048g) as an off-white 
amorphous solid, m.p. 203-205°C. [Elemental analysis :- 
C,60.9; H,3.71; N,10.3%. Calculated:- C,60.7; H,3.57; 
N,10.6%] . 

10 BXAMPfaE 1? 

( pp)-ri;-fi.3 -B«i«gQdlo X ff 1 - - vlmg ^ -2 -cvanophenoxvl - 

0-methvl rl^«*Tiv1 lacetic afiifl 

A stirred solution of (RS) -a-hydroxy- (2- 

methylphenyl) acetic acid (llg) and Reference Example 36 

15 (14. 4g) in dry dimethyl sulphoxide (lOOml). at room 
temperature, was treated portionwise with sodium 
hydride (5.94g, 60% dispersion in mineral oil) over 1 
hour. After stirring for 18 hours at ambient 
temperature the reaction mixture was evaporated and the 

20 residue dissolved in water (500ml). The solution was 
washed three times with ethyl acetate { 100ml), and the 
aqueous phase was acidified to pH 1.5 and extracted 
three times with ethyl acetate (300ml). The combined 
extracts were dried over magnesium sulphate, evaporated 

25 and the residual brown gum purified by flash 

chromatography on silica eluting with a mixture of 
ethyl acetate and pentane (3:2, v/v). Three of the 
fractions containing the required product were combined 
and evaporated. The residual pale yellow solid was 

30 triturated with a mixture of diisopropyl ether and 

pentane affording the title cQWPQUad (6.85g) as a cream 
coloured solid, m.p. 125-126»C. CElemental analysis:- 
C, 69.06; H,4.59; N,3.36%. Calculated:- 0,68.65; H,4.66; 
N,3.28%]. Two latter fractions containing the required 

35 product were combined and evaporated. The residual pale 



wo 96/22978 



PCT/GB96/00120 



yellow solid was triturated with a mixture of 
diisopropyl ether and pentane affording a further 3.8g 
of the title compound as a cream coloured solid, m.p. 

124-125*^0. [Elemental analysis:- C,68.47; H,4^80? 

5 N,3,27^. Calculated for C24H19NO6 • 0 . IH2O: - C,68.71; 

H,4.62y N,3.34%1 » 

EXAMPLE 20 

f R5> - f 2-Chlo yQPhenvl) - r2-cvano>5- ( i80thiazol-4- 

10 vlmethoxv>phenoxvl aceti? — add 

A solution of Reference Example 37 <0.43g) in dioxan 
(30ial) was treated with IN sodium hydroxide (3ml) and 
stirred at ambient temperature for 2 hours. The 
reaction mixture was evaporated, water (10ml) was added 

15 to the residue and the solution washed with ether 

(15ml), then acidified to pH 1 with 2N hydrochloric 
acid. The mixture was extracted twice with ethyl 
acetate (40ml). The combined extracts were washed twice 
with water (15ml), then with brine (ISml), dried over 

20 magnesium sulphate and evaporated. The residual gum was 
triturated with a mixture of pentane and ether (20ml, 
2:1, v/v) affording the title compound (0.34g) as a 

white solid, m.p- 194-197'*C. 

25 EXAMPLE 21 

( RS W r 2 -Cvanp - 5 - f 3 -p yr idvlme t hoxv ) phenoxy ] - 
phenvlacetic acid 

A solution of Reference Example 38 {0.2g) in dioxan 
(10ml) was treated with IN sodium hydroxide (1.2ml) and 

30 stirred at ambient temperature for 2 hours. The 
reaction mixture was acidified to pH 5 with 2N 
hydrochloric acid and extracted with ethyl acetate. The 
organic extracts were washed with brine, dried over 
magnesium sulphate, evaporated and the residue purified 

35 by flash chromatography on silica eluting with a 
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mixture of pentane and ethyl acetate (3:1* v/v) . 
Fractions homogenous in the required product were 
combined and evaporated affording the tj^:!^ <?QffiPPmi4 

{0.39g) as a yellow solid, m^p. 201-202**C* 

5 

B3CAMPLB 22 

r RS ^ ■ r 2 -Forrovl - 5 " ^ 3 - t-hienvlme thoxv) ohenoxvl - 
phenvlacetic 

A solution of Reference Example 42 (O.SOg) in dioxan 
10 (10ml) was treated with IN sodium hydroxide (3.63ml) 
and stirred at 25*^0 for 2 hours. The solution was 
treated with water (40ml)/ acidified to pH 2 with 3N 
hydrochloric acid and extracted three times with ethyl 
acetate (75ml) . The combined extracts were washed with 
15 brine (70ml), dried and evaporated. The residue was 
triturated with ether to give the titl^ — SPTBPQUnd 
(0.17g) as a cream solid, m.p. 172-174*^0. [Elemental 
analysis:- C,64.2; H,4.34%. Calculated for 
C20Hl6O5S*0.33H2O:- C,64.2; H,4.49%1. 

20 

fRS>-y^f r2-Cvano-5-(3- 

thienvlme thQxv^T>henoxvTPhenYl^c^tYl)-4- 
iHonropvlbenzene flulphonamide * 

25 A solution of Example 2 (0.73g) in dry dichloromethane 
(SOml) was treated with N,N' carbonyldiimidazole 
{0.36g) and stirred at 25°C for 2 hours, when evolution 
of carbon dioxide was complete. A solution of 4- 
isopropylbenzenesulphonamide (0-60g) in dry 

30 dimethyl formamide (20ml) was treated with sodium 
hydride {0.13g, 60% dispersion in mineral oil) and 
stirred at 25**C for 2 hours. This solution was then 
treated dropwise with the solution of acylimidazole 
prepared above and stirring was continued at 25**C for 8 

35 hours. The reaction mixture was evaporated, the residue 
diluted with water (SOml) and extracted twice with 
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ethyl acetate • The extracts were washed with water, 
dried and evaporated to give an orange oil which was 
purified by flash chromatography on silica eluting with 
ether. Fractions homogenous in the required product 
5 were combined and evaporated. The residual pale yellow 
solid {0*35g) was recrystallised from a mixture of 

ethyl acetate and pentane affording the tit3-? <r0mP9mid 

(0.2bg) as colourless crystals, m.p. 187-189**C. 
[Elemental analysis:- C,63.7; H,4.79; N,5.12%. 
10 Calculated:- C,63.7; H,5.17; N,5.17%1. 

f R51 - r2-CvanQ"5- (4-PY r^^^^g^et^o3cv)nhenoxvl - (2- 
methvlnhenvl) aceti c acid. »cgtOXY mgthVl ^gtP^r 

15 A mixture of Example 13 (0.6g) in dimethyl formamide 

(50ml) was treated at room temperature under argon with 
sodium hydride (0.072g, 60^ dispersion in oil) and 
stirred for 30 minutes • Bromomethyl acetate (0«24ml) 
was added and the mixture stirred 2 hours. The reaction 

20 mixture was evaporated and the residue purified by 

flash chromatography on silica eluting with a mixture 
of dichloromethane and methanol (99:1, v/v) • Fractions 
homogenous in the required product were combined and 
evaporated. The residue was triturated with pentane 

25 affording the tiitle compound (0.34g) as a white solid, 
m.p. 127-130*'C (Elemental analysis:- C,67.13; H,4.83; 
N,6.24?&; Calculated:- C, 67.26; H,4.97; N,6.27%] . 

EXAMPLE 2 5 

30 Sodium (g^ - r2-cvaTio-5- f 4- n vrldvlmethoxv)phenoxv1 - (2- 
methvlphenvl > acet j^te 

A suspension of Example 17 (19. 5g) in water (195ml) was 
treated with O.IN sodium hydroxide (510ml) and stirred 
at 25''C for 15 minutes. The mixture was filtered from a 
35 trace of insoluble solid and the filtrate was freeze 

dried. The residue was triturated with ether, dried at 
50^C/0.1mm/2 hour and equilibrated 25*^C/760mm/2 days. 
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giving the t-,ii^l^ Gomooiind (15,0g) as a colourless 
solid, m.pe 191-193*^C(dec), softens at 130^C. 
[Elemental analysis:- C,63.8; H,4.49; N,6.59; 

H20^4.71%. Calculated for C22^n^2^A^^*^2^*- 63.8; 
5 H,4.62; N,6\76; H20,4.35^J, 

Sodium (S W rs - f 1. 3-benzodiQXOl-5-Ylm^ tbQ3CY) "2 - 
Gvanonhenoxv l - ( 2-methvlPhenvl ) ftC^tftt^ 

10 Method A: A suspension of Example 35(a) (13 .Sg) in 
water (50ml) was treated with O.IN sodium hydroxide 
{320ml) and stirred at 25*^0 for 30 minutes. The mixture 
was filtered from a trace of insoluble solid, the 
filtrate was freeze dried and the solid recrystallised 

15 from butanol affording the title compound (S.lSg) as a 
white solid, m.p. 218-222**C* [Elemental analysis:- 
C,65.5? H,4.15; N,3.38%. Calculated:- C,65.6; H,4.20; 
N,3.19%] . 

20 Method B: A suspension of Reference Example 72(a) 
{8.0g) in ethyl acetate (80ml) was stirred for 10 
minutes with sulphuric acid (IN; 21ml) at about 20**^ 

The two layers were separated; the ethyl acetate 
solution was washed twice with water (20ml), filtered 

25 and the filtrate was diluted with methanol (24ml)- 

Aqueous sodium hydroxide (9N; about 1.5ml) was added 
until the solution reached pH 8.5 - 9 by pH paper. 
The solution was concentrated by distillation of 
about 85ml of volatile solvent. Ethyl acetate (80ml) 

30 was added and the mixture further concentrated until 
crystallisation commenced (about 55ml distilled) . The 
mixture was stirred at about 20**C, then with ice-bath 

cooling until crystallisation was complete. The 
product was filtered, washed with tert -butyl methyl 
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ether and dried by suction and then at about 50**C/ 
aoOmbar to give the title compound (4,63g; ee > 98%), 

Method C: A suspension of Reference Exzunple 72(a) 
5 (220.0g) in ethyl acetate (1100ml) was stirred for 30 
minutes with sulphuric acid (2N; 282ml) at about 20**C. 

After about 5 minutes all the solid had dissolved. 
The two layers were filtered. The organic phase was 
separated and the ethyl acetate solution was washed 

10 with water (220ml) and then with aqueous sodium 

chloride (220ml) * The organic solution was stirred 
with charcoal (ll.Og) then filtered and concentrated 
under reduced pressure • The residue was treated with 
toluene (300ml) and concentrated under reduced 

15 pressure to leave of (S) - [5- (1, 3-benzodioxol-5- 

ylmethoxy)-2-cyanophenoxy] - ( 2 -methylphenyl) acetic 
acid (157.0g) as a solid. The product was dissolved 
in ethanol (785ml) with warming. Aqueous sodium 
hydroxide (9N; about 42ml) was added until the 

20 solution reached pH 8.5 - 9 by pH paper then butanol 
(1570ml) and water {40ml) were added. 

This solution was combined with a solution prepared 
in a similar manner from (415. 3g) of Reference 
25 Example 72(a) and stirred with heating to about 80''C 

and concentrated by reducing the pressure as 
necessary to maintain distillation at about this 
temperature until crystallisation had started. The 
mixture was left to cool to about 20°C, then filtered 

30 and washed with butanol (350ml) and then with tert- 

butyl methyl ether (650ml). The product was dried by 
suction and then at about 70**C / 300mbar to give the 
title compound (395. 5g; ee > 99%). 



35 
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EXAMPLE 27 

/afl>-f2-GhlQrQ T ^hAnvl>-.r2-cvano-3-fmoro-5-(?- 
f hienvlmethoxv^phenoXYl aCgtAC &£ld 

A solution of Reference Example 43 (0.95g) in dioxan 
5 (30ittl) was treated with IN sodium hydroxide (25ml) and 
stirred at ambient t«nperature for 4 hours, the 
reaction mixture was treated with a further quantity of 
IN sodium hydroxide solution (5ml) and stirring 
continued for 30 minutes by which tine tic 

10 (dichloromethanesmethanol, 19:1 v/v) indicated the 
reaction was complete. Water (100ml) was added, the 
solution was washed diethyl ether (50ml), then 
acidified to pH 1 by addition of IN hydrochloric acid. 
The mixture was extracted three times with diethyl 

15 ether (50ml) . The combined organic extracts were washed 
with brine (50ml), dried over magnesium sulphate, and 
evaporated. The residual viscous yellow oil was 
crystallised frean a mixture of ethyl acetate and 
cyclohexane affording the f-ttle compound (0.55g) as a 

20 cream coloured solid, m.p. 152-153°C. [Elemental 
analysis:- C,57.78; H,3.17; N,3v35; S,7.41%. 
Calculated:- C,57.49; H,3.11; N,3.35; S,7.66%]. 

EXAMPLE 28 

25 (RSW r5-fBenzQxa: ^ r.7-6-vlmethoxv^ -2-cvanOPhenoxv1 - (2- 
chlorophenvl > acetic — ftfild 

A solution of Reference Example 47 (0.9g) in dioxan 
(lOml) was treated with IN sodium hydroxide (5ml) and 
stirred at ambient temperature for 1.25 hours. The pH 

30 of the resulting dark orange solution was adjusted to 8 
by addition of 2H hydrochloric acid and the reaction 
mixture concentrated under reduced pressure at 35''C. 
The residual gum was dissolved in water (10ml), the 
solution acidified to pH 2.5 by addition of 2N 

35 hydrochloric acid and extracted with ethyl acetate. The 
combined extracts were washed with water, with brine. 
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dried over magnesium sulphate, and evaporated. The 
residual dark brown oil (1.4g) was triturated with 
pentane {40ml) then with diethyl ether (20ml) giving a 
buff coloured solid (0.75g) which was purified by flash 
5 chromatography on silica eluting with a mixture of 
dichlorome thane and methanol (14:1, v/v) . Fractions 
homogenous in the required product were combined and 
evaporated affording the title compound (0*08g) as a 
buff coloured solid, m.p. 172-178'*C. [Elemental 
10 analysis:- C,62.70; H,3,63; N,6.25%. Calculated for 
C23Hi5ClN2O5»0 .32H20:- C,62»7j H,3.58; N,6*36%] . 

fRSW r2-Cva&o-5- (4-Pvrldvlm ethoxv>phenoxv1 * r2- (3- 

15 methvl ) thienvl 1 a cetic acid 

A mixture of Reference Example 49 (l*14g) and IN sodiiua 
hydroxide (5.7ml) in dioxan (50ml) was stirred at room 
temperature overnight* Further sodium hydroxide (5ml) 
was added and stirring was continued for a further 3 

20 hours at room temperature. The clear solution was 

evaporated to dryness and the residue was azeotroped 
repeatedly with toluene. The resulting white powder was 
dissolved in anhydrous dimethyl sulphoxide (20ml) under 
nitrogen and the solution was treated with sodixm 

25 hydride (0.37g, 60% dispersion in mineral oil). The 

mixture was stirred at room temperature for 30 minutes 
when Reference Example 32 (1.25g) was added in one 
portion. After stirring for 1 hour at room temperature 
the reaction mixture was partitioned between ethyl 

30. acetate (100ml) and 5% acjueous sodium bicarbonate 

solution (100ml). The aqueous phase was acidified to pH 
5 by addition of acetic acid and extracted with ethyl 
acetate (100ml) . The ethyl acetate extract was washed 
with water (50ml), dried over magnesium sulphate and 

35 evaporated. The residue was recrystallised from ethyl 

acetate affording the title compound (0,26g) as a white 
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solid; m.p. 153-154^C* [Elemental Analysis:- C,61,3; 
H,4-25; N,7.21; S,8.09%. Calculated for 

C20Hl6N2O4S»0.5H2O:- C, 61*7 ; H,4.37; N,7-20; S,8,23%1 . 

5 EyilMPt.E 30 

f Rfi\ ■ r f 2.>CvanQ-S- f thia gQl-S-vlmethoxv)Phenoxv1 - (2- 
methvlohenvl^ acetic — §sl1^ 

{RS) -a-Hydroxy-(2-inethylphenyl)acetic acid (0.44ff) was 

added portion wise to a stirred suspension of sodium 
10 hydride (0.32g, 60% suspension in mineral oil) in 

anhydrous dimethyl sulphoxide (10ml). Reference Example 
50 (0«62g) was added in one portion and the mixture 
stirred at room temperature for 1 hour. The reaction 
mixture was partitioned between ethyl acetate (100ml) 
15 and 5% agueous sodium hydrogen carbonate solution 
(100ml). The agueous layer was washed with ethyl 
acetate (20ml), acidified to pH 5 by the addition of 
acetic acid and extracted with ethyl acetate. The 
extract was washed with water (10ml), dried over 
20 magnesium sulphate, and evaporated. The residue was 
recrystallised from a mixture of ethyl acetate and 
cyclohexane affording the title coTOPUnq (0.25g), m.p. 

226-227*^0. [Elemental analysis:- C,60.5; H,4.28; 

N, 6.85; S, 7 .35%. Calculated for C2oHi6N204S*«20 s - 

25 C,60.3; H,4.52; N,7.04; S,8.04%]. 

f RS ) - f 2 -Cl i 1 nr-nnhenvl ) T 2 -CVanO" 3 - g InoVQ-S - ( 4 - 
pvridvlme thQxv^phencxvT acetic — gis^ 
30 A solution of Reference Example 51 (0.72g) in dioxan 

(20ml) and IN sodium hydroxide (2ml) was stirred at 
room temperature for 3 0 minutes. The solution was 
diluted with water (50ml) and washed with diethyl ether 

(40ml). The aqueous layer was acidified to pH 4 by 
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addition of IN hydrochloric acid and extracted three 
times with diethyl ether (40ml) . The combined organic 
extracts were washed with . saturated brine (50ml}, dried 
over magnesium sulphate and evaporated. The residual 
5 yellow gum was triturated with a mixture of diethyl 

ether and ethyl acetate (1:1/ v/v) affording the t;4tl,^ 

compound (0.7g) as a cream solid, m,p. 135-139^C. 

[Elemental analysis:- C,60-93; H,3.70; N, 6.64%, 
Calculated:- C, 61.09; H,3.39; N,6.79%1 . 

10 

EXAMPLE 32 

(ns) -2- r (2-Chloyophenv l> - flH-tetrazol-5-vl)methoxvr-4- 
( A -TivT-i r^vlm^thQxv^ benzoni tr ile 

A solution of Reference Example 58 (0*6g) in dry 

15 dimethyl sulphoxide (20ml) under nitrogen was treated 
with sodium hydride (0.23g, SQ% dispersion in mineral 
oil). After stirring at ambient temperature for 5 
minutes Reference Exeunple 32 (0.65g) was added and 
stirring continued for 45 minutes. Water (100ml) was_ 

20 added, the mixture was acidified to pH 4 by addition of 
IN hydrochloric acid and extracted three times with a 
mixture of ethyl acetate and methanol (60ml, 9:1 v/v). 
The separating funnel had to be washed with methanol at 
this stage to dissolve some insoluble material. The 

25 combined extracts and methanol washings were 

concentrated and the residue diluted with water (100ml) 
and the pH of this solution adjusted to 4 by addition 
of IN hydrochloric acid. The resulting solid was 
filtered and dried affording the title c ompound 

30 (0.91g), as an off white solid m.p. 108-110°C. 
[Elemental analysis:- C, 55.58; H,3.81; N,18.6^. 
Calculated for C21H15CIN6O2 ♦ 1 • 5H20: - C,56.0; H,4.10; 

N, 18 .66^1 . 



35 
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RXAMPr.E 33 

ehloronhenvl > aeetlc — &si^k 

A solution of Reference Example 60 {0.3g) in dioxan 
5 (20ml) was treated with IN sodium hydroxide (Bail) and 
stirred at room temperature for 1 hour. After standing 
at room temperature for 48 hours the solution was 
diluted with water (30ml) and washed with diethyl ether 
(30ml). The aqueous layer was acidified to pH 4 by 

10 addition of IN hydrochloric acid and extracted three 
times with a mixture of methanol and ethyl acetate 
(40ml, 1:9, v/v) . The combined organic extracts were 
washed with saturated brine (40ml), dried over 
magnesium sulphate and evaporated affording the Vltl? 

15 compound (O.lBg) as a cream solid, m.p. ISB-ieT^C. 
[Elemental analysis:- C,57.85; H,3.59? N,6.29%. 
Calculated for C21H14CI2N2O4 '0 . 5CH3OH: - C, 57.97; 

H,3.39; N,6.79%1. 

20 B3CAMPIiB 34 

fp ^)- rg-fBeng^nTTagoi-g -'t'-iinethoxv) -2 -cvapophenoyvl - ( 2 - 

methvlph anvl \ acetic — &StJLA 

A solution of Reference Example 69 {0.9g) in dioxan 
(10ml) was treated with IN sodium hydroxide (5ml) and 

25 stirred at ambient temperature for 1.25 hours. The pH 
of the resulting dark orange solution was adjusted to 8 
by addition of 2N hydrochloric acid and the reaction 
mixture concentrated under reduced pressure at 35°C. 
The residual gum was dissolved in water (10ml), the 

30 solution acidified to pH 2.5 by addition of 2N 

hydrochloric acid and extracted with ethyl acetate. The 
combined extracts were washed with water, with brine, 
dried over magnesium sulphate, and evaporated. The 
residual dark brown oil (1.4g) was triturated with 

35 pentane (40ml) then with diethyl ether (20ml) giving a 
buff coloured solid (0.75g) which was purified by flash 
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chromatography on silica eluting with a mixture of 
dichlorome thane and methanol (14:1/ v/v) . Fractions 
homogenous in the required product were combined and 
evaporated affording the title c omp ound as a buff 
5 coloured solid, m.p. 172-178**C\ [Elemental analysis: - 
62.70; H,3*63; N,6.25^. Calculated for 
C23Hi5ClN2O5»0 .32H20:- C,62*7; H,3.58; Nr6.36%]. 

10 {a> (S>-r5^fl.3 -Behzodioxol - 5 - vlmethoxv > ■ 2 - 
<?Yftnppb ^n Qyy1 - ( ? -m^^nvlpbenyl ) ^g^tlc — asid 

A stirred suspension of Reference Example 72(a) (0.58g) 
in ethyl acetate (50ml) was treated with 2N 
hydrochloric acid (20ml) • After stirring at ambient 
15 temperature for 40 minutes the organic layer was 

separated, washed with 2N hydrochloric acid (20ml) then 
with brine (20ml), dried over magnesium sulphate and 
evaporated. The residue was triturated with a mixture 
of ether and pentane affording the title compound 

20 (0*24g) as a glassy white solid, m.p. 52-56^C- [a]D2 0 

+118^ (csO^OOS, methanol). [Elemental analysis:- 

C, 69.09; H,4*71; N,3.33%. Calculated:- C,69.06; H,4.59; 
N, 3 .36%] . 

25 (b) by proceeding in a similar manner to Example 35(a) 
but using Reference Exaunple 72(b), may be prepared (S) - 
r 5 " ( 1 , 3 -benzodioxol -5-vlm e thoxv > - 2 -cvano- 3 - 
f luorophenoxvl - ( 2 -methvl phenvl ) acetic acJ^. 

30 gXAMPfcg 3g 

(RS) - r5-(1.3- BenzQdioxol-5-vlmethoxv)-2-cvanophenoxvl - 
( a ■mgthvlpb^nYl ) ac^tj c — 

A suspension of Reference Example 73 (123g) in dioxan 
(1000ml) was treated with IN sodium hydroxide (600ml). 
35 After stirring at room temperature for 2 hours the 
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reaction mixture was evaporated, the residue diluted 
with water (750ml) and the mixture washed with ethyl 
acetate (200ml) . The aqueous phase was acidified to pH 
1 by addition of concentrated hydrochloric acid and 
5 extracted twice with ethyl acetate (250ml). The 
combined extracts were evaporated and the residue 
triturated with a mixture of ethyl acetate and 
cydohexane affording the eonmoand (99.6g) as a 

beige solid, m.p. 124-126°C. 

10 

ErAMPLE 37 

f p fi I - 2 .gvano- r R - f 4 - - f luQroT>vrldvl > methoxv ) phenoxvl - 
f ? -f"«»*--HvlPhenv1 > acetic acid 

A solution of Reference Example 74 (0.15g) in dioxan 

15 (10ml) was treated with XN sodium hydroxide (O.Siol) and 
stirred at ambient temperature for 3.5 hours. A further 
quantity of IN sodium hydroxide (0.5ml) was added and 
stirring continued for 1 hour. The reaction mixture was 
diluted with water (50ml), the pH adjusted to 3 by 

20 addition of 2N hydrochloric acid and mixture extracted 
three times with ethyl acetate (25ml) . The combined 
extracts were washed with brine (25ml), dried over 
magnesium sulphate, and evaporated. The residue was 
triturated with diisopropyl ether and the resulting 

25 pale yellow solid washed with pentane. 

Recrystallisation from a mixture of ethyl acetate and 
pentane afforded the t;1t1e cpmpp^pd (0.75g) as white 
crystalline solid, m.p. 178-179''C. [Elemental 
analysis:- C, 67.31; H,4.44,- N,7.12%. Calculated: - 

30 C, 66.34; H,4.37; N,7.14%3. 

EXAMPLE 38 

(B pw:?-rf2-Methv ; ^ r*'"»'^i^-<^"-tetra2o3-5-Yl)mgth<??cYl-4- 
f 4 -pvr idvlme thoxv > benzo ni t r ile 
35 A stirred solution of Reference Example 76 (0.42g) in 
dry dimethyl sulphoxide (lOmrl) under a nitrogen 
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atmosphere at room temperature was treated with sodium 
hydride (0.19g, 60% dispersion in mineral oil). After 
stirring at ambient temperature for 30 minutes 
Reference Example 32 (0*5g) was added and stirring 
5 continued 5 hours* Water (SOml) was added, the mixture 
washed with diethyl ether (SOml) and the pH of the 
aqueous phase adjusted to 4 with IN hydrochloric acid. 
The resulting solid was washed twice with water (10ml) 
affording the title co mpound {0*34g) as a cream solid, 

10 m.p. 132-133''C. tNMR{ (CD3 ) 2SO} : 2.3 {s,3H), 5.2 

(s,2H), 6.8 {dd,lH), 7.0 (d,lH), 7.25 (m,4H), 7.4 
(dd,2H), 7.5 (dd,lH), 7.7 (d,lH), B.6 (dd,2H)l. 

15 (RS>-4- (1 . 3-Benzodioxol-5-vlmethoxv)-2- F (2- 

methvlnhenvl W(lH-te trazol-5-vl>methoxv1benzonitrile 

A stirred solution of Reference Example 7 6 0.34g) in 
dry dimethyl sulphoxide (10ml) under nitrogen at room 

20 temperature was treated with sodium hydride (0.16g, 60% 
dispersion in mineral oil) . After stirring at room 
temperature for 30 minutes a solution of Reference 
Example 36 (0.5g) in dry dimethyl sulphoxide (5ml) was 
added and stirring continued for 18 hours. Water (SOml) 

25 was added, the mixture was washed with diethyl ether 

(50ml) and the pH of the aqueous phase adjusted to 2 by 
addition of IN hydrochloric acid. The mixture was 
extracted four times with diethyl ether (SOml) and once 
with ethyl acetate { 10ml) . The combined organic 

30 extracts were washed three times with water (SOml), 
dried over magnesium sulphate and evaporated. 
Recrystallisation -from a mixture of cyclohexane and 
ethyl acetate gave the title compound (0.49g) as a 

white solid, m.p- lOe-loa^'C. [Elemental analysis 

35 C, 66.04; H,4.64; N, 15.47^. Calculated:- C, 65.30; 
H,4.34; N,15.86%]. 
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fyi P)-r^-rv«nQ-3- f ltinr-o-s-f4-Dvri<avlingt;boyy)Pfr?nc>XYl-(2- 

Y^«^fchvlnhenvl > acetic — asili 
5 A solution of Reference Eximple 78 (0.64g) in dloxan 

{20ml) and IN sodium hydroxide (5ml) was stirred at 
room temperature for 30 minutes. The solution was 
diluted with water (50ml) and washed with diethyl ether 

(50ml) . The aqueous phase was acidified to pH 4 by 
10 addition of IN hydrochloric acid and extracted twice 
with diethyl ether {50ml) . The combined organic 
extracts were washed with saturated brine (50ml), dried 
over magnesium sulphate and evaporated. The residual 
yellow gum was triturated with diethyl ether affording 
15 the t:4t:la compound (O.lOg) as a cream solid, m.p. 163- 
165°C. [NMR {{CD3)2SO):- 2.4 (s,3H), 5.3 (s,2H), 6.3 

(S,1H), 6.9 (m,2H), 7.3 {m,3H), 7.5 (m,3H), 8.6 

(dd,2H) ] . 

20 B1CAMPI.B 41 

f iMorophf^Tinyvl - f? ..tn«»fchvlp^«*Tivl> acetic — afiM 

A solution of Reference Example 81 {0.35g) in dioxan 

{20ml) and IN sodium hydroxide (3ml) was stirred at 

25 room temperature for 1 hour then stood at ambient 
temperature for 18 hours. The reaction mixture was 
.evaporated to low volume, diluted with water {50ml) and 
washed with diethyl ether {50ml). The aqueous phase was 
acidified to pH 6 by addition of IN hydrochloric acid 

30 and extracted three times with ethyl acetate {50ml). 
The combined organic extracts were washed with 
saturated brine (50ml), dried over magnesium sulphate 
and evaporated. The resulting orange solid was 
triturated with methanol affording the titl? cpmpo^pd 

35 (0.24g) as an orange solid, m.p. 193-194°C. [Elemental 
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analysis:- C, 65.93; H,4*0; N,5.9^. Calculated for 
C24Hl7N2O5F»0.5CH3OH:- C, 66.63; H,4.24; N,6.25%]. 

EXAMPLE 42 

5 (RS)- rs- (1. 3-Ben zodiQXQl-5-vlmethoxv)"2-cvano-3- 
- f luoroDhenoxvl - ( 2 -iifiethv lphenvl ) acetic — aSLisI 
A solution of Reference Example 82 (1.42g.} in dioxan 
{20ml) and IN sodium hydroxide (5ml) was stirred at 
room temperature for 5 hours. The mixture was 
10 evaporated to low voltime and was diluted with water 
(50ml) and washed with diethyl ether (50ml). The 
aqueous phase was acidified to pH 6 by addition of IN 
hydrochloric acid and extracted once with diethyl ether 
(50ml) and twice with ethyl acetate (50ml). The 
15 combined organic extracts were washed with saturated 
brine (50ml) , dried over magnesium sulphate and 
evaporated- The resulting colourless oil was triturated 
with pentane affording the title c ompound (0.6Sg) as a 

cream solid, m.p. 110-117**C. [NMR (CDCI3):- 2-5 (s,3H), 

20 4.9 (s,2H), 5.8 {s,lH), 6.0 (s,2H), 6.2 (m,lH), 6.4 
(dd,lH), 6.8 {m,3H), 7.3 (m, 3H), 7.6 (dd,lH)l. 

EXAMPLE 4 3 

(RS) - rs- (Benzoxazol-5-vl>methoxv-2-cvanophenoxv] ■ (2- 

25 methvlphenvl ) acetic acid 

A solution of Reference Example 83 (0.12g) in dioxan 
(10ml) was treated with IN aqueous sodium hydroxide 
(1ml) at room temperature. After 3 hours water was 
added (20ml) and the mixture extracted with ethyl 

30 acetate (20ml) . The resulting aqueous layer was 
acidified to pH 1 by addition of concentrated 
hydrochloric acid and extracted three times with ethyl 
acetate (25ml)- The combined extracts were washed with 
brine (25ml), dried over magnesium sulphate and 

35 evaporated. The resulting residue was recrystallised 

from ethyl acetate to give the title compound (80mg) as 
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a white solid, m.p. 189-191*C. [Elemental analysis : - 

C,68.03; H,4.49; N,6.34?ii. Calculated for 
C24Hi8N2O5»0.5H2O:- C,68.10; H,4.52; N,6.62H1. 



5 EXAMPI.E 44 

f RS ) - f 5 -p«^n!i! vloxY - ? -nvanoTihenoxY ) - ( ? - 
in«^l-hvlphenvl ) acetig — ftSLLd 

A solution of Reference Exaa«)le 85 (0.49g) in dioxan 
(lOml) was treated with IN aqueous sodium hydroxide 

10 (3ml) at room temperature. After 30 minutes water was 
added (20ml) and the mixture extracted with ethyl 
acetate (20ml). The resulting a<iueous layer was 
acidified to pH 1 by addition of concentrated 
hydrochloric acid and extracted three times with 

15 ethyl acetate (25ml). The combined extracts were 
washed with brine (25ml), dried over magnesium 
sulphate and evaporated. The resulting residue was 
purified by flash chromatography on silica eluting 
with a mixture of methanol and dichloromethane 

20 (1:19, v/v) . Fractions homogenous in the required 

product were combined and evaporated. The resulting 
residue was triturated with diethyl ether and pentane 
to give the «Q«pound (80mg) as a white solid, 

m.p. 128-130°C. [Elemental analysis:- C,73.91; H,5.26; 

25 N,3.69%. Calculated:- C,73.98; H,5.13; N,3.75%]. 



RXAMPLE 45 

(pg\ - r^t-cvano- 'i- /fiii"aii-3-vlmethQyY)Pb?aqyYl - (2- 

mAhhylphenvl ^ acetic — &sJLA 

30 A solution of Reference Example 86 (l.Olg) in dioxan 
(20ml) was treated with IN aqueous sodium hydroxide 
(8ml) at room temperature. After 1 hour the resulting 
solution was evaporated, the residue diluted with 
water (lOml) and the pH adjusted to 2 by addition of 

35 2N aqueous hydrochloric acid. The resulting mixture 
was extracted twice with ethyl acetate (20ml) . The 
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combined extracts were washed with water, dried over 
magnesiuia sulphate, evaporated and the residue 
dissolved in IN aqueous sodium hydroxide (30ml). The 
solution was washed twice with ether (40ml), adjusted 
5 to pH 1 by addition of 2N aqueous hydrochloric acid 
and extracted three times with ethyl acetate (30ml). 
The combined extracts were dried over magnesium 
sulphate and evaporated to give a colourless solid 
(0.29g). Recrystallisation from diisopropylether gave 
10 the title compound (O.lBg) as colourless crystals, 

m.p. 141-143*'C. [Elemental analysis:- C,69.5; H,4.81; 

N/4,12^, Calculated:- C,69.4; H,4,72; N,3.86%]. 

EXAMPLE 46 

15 fRS> -N-Methoxv- r2 -cvano-5- (3 -thienvlmethoxv>phenoxv1 - 
( 2 -methvlphenvl ) acetamide 

A solution of Example 6 (0.37g) in dichlorcme thane 
(10ml) was treated with oxalyl chloride (0.28g) and 
refluxed for 3 hours. After allowing to cool to room 

20 temperature the reaction mixture was concentrated. 
The resulting residue was re-dissolved in 
dichloromethane (15ml), treated with triethylfuaine 
(0.15ml) and methoxylamine hydrochloride (0.09g). 
After stirring at room temperature for 2 hours the 

25 reaction mixture was evaporated to dryness, diluted 
with water {50ml) and the mixture extracted twice 
with ethyl acetate (50ml) • The combined organic 
extracts were washed with brine {30ml), dried over 
magnesium sulphate and evaporated. The resulting 

30 residue was purified by flash chromatography on 

silica eluting with a mixture of ethyl acetate and 
pentane (1:1, v/v) . Fractions homogenous in the 
required product were combined and evaporated. The 
resulting residue was triturated with diethyl ether 

35 to give the title compound (O.lg) as a white solid. 
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m,p* ISS-lSe^'C. [Elemental analysis:- €,64.69; H,5.13; 
N,€.61%. Calculated:- C, 64.69; H,4.94; N,6.86%] • 

RgPERENCE EXAMPLE 1 

5 4-Allvloxv>2-hvdroxvbenzal<aehYdg 

A mixture of 2,4-dihydroxybenzaldeliyde {15g), allyl 
bromide (9.6ml), potassimn carbonate {15. 4g), potassium 
iodide (18. 5g) and tetra-n-butylammoniiun bromide 
(3.59g) in methyl ethyl ketone (200ml) was heated at 

10 reflux for 1 hour. The reaction mixture was filtered 
and evaporated. The residue was partitioned between 
ethyl acetate (100ml) and water { 100ml ) . The organic 
phase was evaporated and the residual oil (20g) 
purified by flash chromatography on silica eluting with 

15 a mixture of pentane and ethyl acetate (95:5, v/v) . 
Fractions homogenous in the required product were 

combined and evaporated to give the title CQiftPQUnd 

(13.8g) as an oil. 

4-AllvlQXv-2-hvdr 9^vbenzaldehvde — oaEimfi 

A mixture of Reference Example 1 (7.48g), hydroxylamine 
hydrochloride (3.32g) and pyridine (3.12ml) in ethanol 
{ 100ml) was heated at reflux for 1 hour. The reaction 
25 mixture was evaporated and partitioned between ethyl 
acetate (100ml) and water (100ml). The organic phase 
was dried over magnesium sulphate and evaporated to low 
volume when pentane (80ml) was added to give the title 
compound (5.5g) as a colourless solid, m.p. 74-76*'C. 

30 

PEPEREWrE EXAMPLE 3 

2^Acet:Qxv4-anvloxvben2Qnii;ril« 

A mixture of Reference Example 2 (11.75g), sodium 
acetate (0.2g) and acetic anhydride (100ml) was heated 
35 at reflux for 3 hours, cooled, carefully diluted with 
water (600ml) with stirring and extracted three times 
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with ethyl acetate (200inl) • The combined extracts were 
washed with water {150ml), then with brine (150ml), 
dried over magnesium sulphate and evaporated. The 
residual pale orange oil was purified by flash 
5 chromatography on silica eluting initially with a 

mixture of ethyl acetate and pentane (1:9, v/v) then 
with a mixture of ethyl acetate and pentane (15:85, 
v/v) . Fractions homogenous in the required product were 
combined and evaporated to give the title compound 
10 (13.7g) as a pale yellow oil. 

4"Allvloxv-2-hvdro xvbenzonitrile 

A solution of Reference Example 3 (13.7g) in a mixture 
15 of methanol (15ml) and tetrahydrofuran (50ml) was 
treated, at room temperature, with a solution of 
potassium carbonate (8.72g) in water (100ml). After 2 
hours, the reaction mixture was diluted with water 
(100ml), acidified to pH 1 by addition of 2N 
20 hydrochloric acid and extracted three times with ethyl 
acetate (200ml) . The combined organic extracts were 
washed with brine (200ml), dried over magnesium 
sulphate and evaporated. The resulting off-white solid 
was recrystallised from diisopropyl ether to give the 
25 title compound (4.7g) as an off-white solid, m.p. 134- 

13 6**C. 

REFERENCE EXAMPLE 5 

Methyl (RS) - (5-allvlQxv"2-cvanophenoxv) - (2- 

30 chlorophenvl ) acetate 

A mixture of Reference Example 4 (3.31g), Reference 
Example 10 {3.31g) and potassium carbonate (2.37g) in 
dimethylf ormamide (20ml) was stirred at aiobient 
temperature for 2 hours. The reaction mixture was 

35 diluted with water (30ml), acidified to pH 2 by 
addition of concentrated hydrochloric acid and 
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extracted three timeB with ethyl acetate (40ial) . The 
combined extracts were washed with brine (30nl), dried 
over magnesitm sulphate and evaporated. The residue was 
purified by flash chromatography on silica eluting with 
5 a mixture of ethyl acetate and pentane (1:4, v/v) . 
Fractions homogenous in the required product were 
combined and evaporated to give the tttlg <?omP<?UBd 

(1.15g) . 



10 PBPBRBMCE RXAMPLB 6 

^^r\\Y^ - ra-chlorophenvl > - r;j-cyftno-5- 

hvfiroacvTihenoxvl acetate 

A stirred solution of Reference Example 5 (l.lSg) in a 
mixture of water (5ml) and ethanol {50ml) was treated 

15 with l,4-diazabicyclot2.2.21octane (0.75g) and 

tris(triphenylphosphine)rhodium(I) chloride {0.3g). The 
reaction mixture was heated at reflux for 5 hours, 
evaporated to dryness and the residue partitioned 
between ethyl acetate (50ml) and 2N hydrochloric acid 

20 (50ml). The aqueous phase was extracted with ethyl 
acetate (25ml) and the combined organic phases were 
washed with brine, dried over magnesium sulphate and 
evaporated. The residue was purified by flash 
chromatography on silica eluting with a mixture of 

25 ethyl acetate and pentane (1:2, v/v). Fractions 

homogenous in the required product were combined and 
evaporated to give the titrle cQgipQ^nd (0.62g) as a 
yellow oil. 



30 TtEPEUBMCE EXAMPLE 7 

^ij>t^ Yl '^^"^ - ( 9-ehlQronhenYl) ' \2-Qy^n9-^- i^- 
t>vridvlmethoyY)PhenoyYlftCetft1;e 

A solution of Reference Example 6 (0.63g) in acetone 
(25ml) was treated with potassium carbonate (0.28g) and 
35 4-picolylchloride hydrochloride (0.36g) and then 
stirred at reflux temperature for 24 hours. The 
reaction mixture was evaporated and the residue 
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partitioned between ethyl acetate { 100ml) and water 
(75ml) • The organic phase was washed twice with □•IN 
sodium hydroxide (20ml)/ then with brine (50ml) , dried 
over magnesium sulphate and evaporated. The residual 
5 oil slowly solidified on standing. The solid was 

stirred with ethyl acetate (30ml), filtered and the 
filtrate evaporated to give the title compound (0.35g) 
as a plum coloured , waxy solid. 

10 REFERENCE EXAMPLE 6 

Methvl (R S)- r2-cvano-5- (3"thienvlmethoxY)Phenoxv1 - 
ph^nylacetate 

A solution of Reference Example 25 (l.Og) in 
dimethylformamide (14ml) was treated with sodium 
15 hydride (60% dispersion in mineral oil) and stirred at 
room temperature for 10 minutes . The solution was 
treated with methyl (RS) -oc-bromopheny lace tat e (1.02g) 

and stirred at 25''C for 1 hour. The solution was 

diluted with water and extracted vrith ethyl acetate. 
20 The extract was washed with brine, dried and 

evaporated. The residue was washed with ether and 
recrystallised from a mixture of ethyl acetate and 
cyclohexane to give the title compound as a colourless 

solid (0.91g), m.p. 112-114°C. 

25 

REFERENCE EXAMPLE 9 

Methvl 2-chlorophenyla cetate 

A solution of 2-chlorophenylacetic acid (10. Og) in 
methanol (100ml) containing 1 drop of concentrated 

30 sulphuric acid was heated at reflux for 2 hours. The 
reaction mixture was evaporated to half volume and 
partitioned between ethyl acetate (100ml) and water 
(10 0ml) . The organic phase was dried over magnesium 
sulphate and evaporated to give the title compound 

35 (lO.Og) as a colourless oil. 
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5 Methvl f p «\-fir-bromn-(2-ChlQrQPfegnYl)aggt»tg 

A mixture of Reference Example 9 (5.0o), N- 
bromoBuccinxmide (5.3b) and azobisisobutyronitrile 
(0.38g) in dry chloroform (50ml) was heated at reflux 
for 6 hours. The reaction mixture was washed three 

10 times with water (30ml) and the organic phase dried 
over magnesium sulphate and evaporated. The residual 
oil was purified by flash chromatography on silica 
eluting with a mixture of ethyl acetate and pentane 
(5:95, v/v) . Fractions homogenous in the re<iuired 

15 product were combined and evaporated to give the tl^t^ 
eompound (4.0g) as an oil. 

Mftthvl fpfi^ - r2-c h l»rQphenvl > - r2-CYaoo-5- Q- 

20 «rt>ienvlme t--hnirv^t>henoTrv1ftCetfttg 

A solution of Reference Example 25 (2.0g) in 
dimethylformamide (80ml) was treated with sodium 
hydride (0.22g, 60% dispersion in mineral oil) and 
stirred at ambient temperature for 10 minutes. The 

25 solution was treated with Reference Example 10 (1.7g) 
and stirred at 25°C for 1 hour. The reaction mixture 
was partitioned between ethyl acetate { 100ml) and water 
(100ml). The organic phase was washed twice with brine 
(100ml), dried over magnesium sulphate and evaporated. 

30 The residual oil was triturated with pentane (50ml) to 
give the i-j^-io compound (1.75g). as a colourless solid, 
m.p.l02-104'*C. [Elemental analysis:- C,60.97; H,3.88; 
N,3.31; S,7.16%. Calculated:- C,60.94; H,3.89; N,3.38; 
S,7.74%] . 

35 
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REPERRNCE EXAMPLE 12 

4>f l,3-BenzQdlQxol-5-vlmethoxv)-2-hvaroxvt?en2aldehvde 
A mixture of 2, 4-diIiydroxyben2aldehyde (22*94g), 3,4- 
methylenedioxybenzyl chloride (34g), potassium 
5 carbonate (34.43g), potassitxm iodide (41.33g) and 
tetra-n-butylammonium bromide (€g) in methyl ethyl 
ketone was heated at reflux for 3 hours* The reaction 
mixture was filtered and evaporated. The residue was 
partitioned between ethyl acetate (400ml) and water 

10 (400ml) and the aqueous phase extracted twice with 

ethyl acetate (200ml). The combined organic phases were 
dried over magnesium sulphate and evaporated. The 
residual beige coloured solid was purified by flash 
chromatography on silica eluting initially with a 

15 mixture of pentane and ethyl acetate (95:5, v/v) then 
with a mixture of pentane and ethyl acetate (9:1, v/v) 
and finally with a mixture of pentane and ethyl acetate 
(85:15, v/v). Fractions homogenous in the required 
product were combined and evaporated to give the title 

20 compound f 14. 2a) as a white solid. . . 

REFPfiptTCE EXfttiyLE X3 

4- (1. 3-Benzodioxol-5->vlmet hQxv) -2 -hvdroxvbenzaldehvde 
oxime 

25 A mixture of Reference Example 12 {3.9g), hydroxyleimine 
hydrochloride (0.99g) and pyridine (l-25ml) in ethanol 
(100ml) was heated at reflux for 1.5 hours. The 
reaction mixture was partitioned between ethyl acetate 
(100ml) and water { 100ml) and the aqueous phase was 

30 extracted twice with ethyl acetate (100ml). The 
coskbined organic phases were washed with IN 
hydrochloric acid. (100ml), brine (100ml), dried over 
magnesium sulphate and evaporated to give the title 
compound (2.6g) as a white solid. 



35 
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y- ft^«>t^nw4-fl. ? -^*»«««dloyol-5-YlmethqXY)frgnaqnitril^ 
A mixture of Reference Example 13 (2.6g), sodium 
acetate (0.03g) and acetic anhydride (15ml) was heated 
5 at reflux for 3.5 hours, allowed to cool to room 

temperature and stood for 3 days. The reaction mixture 
was carefully diluted with water (250ml) with stirring 
and filtered. The insoluble material was recrystallised 
from a mixture of diisopropyl ether and ethyl acetate 
10 to give the rl^-^" compound (1.52g) as a cream coloured 
solid. 



PTirBBRWTTR ^y>MPt.B 15 

A - f 1 . 3 -Benzol i nicol - 5 - yT me thoxv ^ - -hvdroxvbenzonl t rl le 
15 Method Ai A solution of Reference Example 14 (l.Sg) in 
a mixture of methanol (15ml) and tetrahydrofuran (7ml) 
was treated, at room temperature, with a solution of 
potassium carbonate (0.66g) in water (10ml). The 
solution slowly turned reddish-brown and after 1 hour 
20 the reaction mixture was diluted with water (30ml) and 
extracted three times with ethyl acetate (75ml) The 
combined organic extracts were washed with brine 
(30ml), dried over magnesium sulphate and evaporated to 
give the ^iV'^ compound (1.34g) as a sand coloured 
25 solid. 

Method B: A stirred suspension of Reference Example 12 
(845. Og) in ethanol (7770ml) was treated with a 
solution of hydroxylamine-O-sulphonic acid (470. 7g) in 

30 demineralised water (1110ml). The reaction mixture was 
stirred at 25-30»C for about 1 hour forming a clear 
solution. The solution was cooled to about 5°C then 
aqueous sodium hydroxide (1550ml; 9. IN) was added over 
about 3 hours keeping the temperature between 5°C and 

35 15«>C. The mixture was then stirred at S^-IS^C until the 
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reaction was complete by thin layer chromatography 
(about 1 - 1.5 hours). Keeping the temperature below 
3 0**C , the pH of the mixture was adjusted to 1 - 2 by 

addition of concentrated hydrochloric acid. The mixture 
5 was diluted with demineralised water (3900ml) and 
stirred for 30 minutes at 25--30**C. The product was 
collected, washed with demineralised water (3900ml) and 
dried by suction then at 45-50^*0/ 500 to 750Torr to 
give the title compound (760. Og). 

10 

Methvi f RS ) - r 5 ^ f 1 , 3 -b enz odioxol ■ 5 - vlme thoxv ) ■ 2 - cvano ■ 
phenoxvl -phenvlacetate 

A mixture of Reference Example 15 (1.3g), methyl (RS)- 
15 a-bromophenylacetate (1.22g) and potassium carbonate 

(l.Og) in dimethylformamide (10ml) was stirred at 
ambient temperature for 2 hours. Water (30ml) was added 
and the solution acidified to pH 2 by addition of 
concentrated hydrochloric acid. The mixture was 
20 extracted three times with ethyl acetate (30ml) and the 
combined extracts were washed with brine (30ml), dried 
over magnesium sulphate and evaporated. On standing 
the title compound (0.77g) was slowly deposited as a 
white solid. 

25 

REFERENC F EXAMPLE 17 

Methvl 2-trl^l^o^Q "^^^^v^P^^^^^^*^^^^^^ 

A solution of 2-trif luoromethylphenylacetic acid (S.Og) 
in methanol (30ml) containing 5 drops of concentrated 

30 sulphuric acid was heated at reflux for 2 hours. The 
reaction mixture was concentrated, diluted with ethyl 
acetate (lOOml), washed with IN sodium hydroxide (25ml) 
then with brine {25ml), dried over magnesium sulphate 
and evaporated to give the title c ompound (5.04g) as a 

35 colourless oil. 
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A mixture of Reference Example 17 (5.0g), N- 
5 bromosuccinimide (4.22g) and azobieisobutyronitrile 
{0.33g) in dry chloroform {40ml) was heated at reflux 
for 18 hours. The reaction mixture was washed three 
times with water (25ml) and the organic phase dried 
over magnesium sulphate and evaporated. The residual 
10 yellow oil was purified by flash chromatography on 
silica eluting with a mixture of ethyl acetate and 
pentane (1:3, v/v) . Fractions homogenous in the 
required product were combined and evaporated to give 
the * ;\ *-'^'* eompound (5.8g) as a yellow oil. 

15 

FBfffFBN^^ ByMtPi.E 19 

A mixture of Reference Example 15 (0.5g), Reference 
20 Example 18 (0.58g) and potassium carbonate (0.38g) in 
dimethylformamide (5ml) was stirred at ambient 
temperature for 1.5 hours. The reaction mixture was 
diluted with water (20ml), acidified to pH 1 by 
addition of concentrated hydrochloric acid and 
25 extracted three times with ethyl acetate (20ml). The 

combined extracts were washed with brine (20ml), dried 
over magnesium sulphate and evaporated. The residual 
yellow semi-solid was triturated with ether to give the 
^^t^^^ compound (0.36g) as a pale beige coloured solid. 

Bfsy^nigwPB EXAMPLE 2Q 

fpfiWft-hv ( ^r"*^-^^-"«^^^^P^gQy^>»*'^^»*^^ 
A solution of (RS)-a-hydroxy-(2-methylphenyI) acetic 
acid (3.6g) in methanol (80ml) containing 2 drops of 
35 concentrated sulphuric acid was heated at reflux for 2 



30 
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hours . The reaction mixture was concentrated and the 
residual oil partitioned between ethyl acetate and 
water. The organic phase was washed with water, dried 
over magnesium sulphate and evaporated to give the 
5 title compound (2.5g) as a colourless oil. 

REFERENCE EXAMPLE 21 

Methvl (RS> -g-bromo- ( 2 -m ethvlphenvl ) acetate 
Method A: To a stirred solution of Reference Example 20 
10 (2«0g) in dry dichloromethane (30ml) at 0°C was added 

triphenylphosphine (0.727g) and carbon tetrabromide 
(0.92g). The reaction mixture was stirred at ambient 
temperature for 3 hours and evaporated. The resulting 
oil was dissolved in ether and the solution filtered 

15 through a pad of silica washing the silica with ether. 
The combined filtrate and washings were evaporated and 
the residual oil was purified by flash chromatography 
on silica eluting with a mixture of ethyl acetate and 
pentane (1:4, v/v) . Fractions homogenous in the 

20 required product were combined and evaporated to give 
the title compound (l*8g) as a colourless oil. 
Method B: A stirred solution of Reference Example 20 
(63. 2g) in dry toluene (250ml> at ambient temperature 
was treated with thionyl bromide (27ml) and the mixture 

25 stood at ambient temperature for 3 days. The reaction 
mixture was washed with sodium bicarbonate solution 
until the washings were neutral, washed twice with 
brine (100ml), dried over magnesium sulphate and 
evaporated affording the title compound (74. 5g) as a 

30 pale yellow oil. 

REFERENCE EX AMPLE 22 

Methvl (RS) - r2-Gvanc>-5-{3-t hienvlmethoxv)phenoxv1 - (2- 



methvlphenvl ) acetate 
35 A solution of Reference Example 25 (0.7g) in 

dimethylformamide (80ml) was treated with sodixim 
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hydride (O.llg, 60% dispersion in mineral oil) and 
stirred at ambient temperature for 40 minutes. The 
solution was treated with Reference Example 21 (0.726g) 
and stirred at ambient temperature for 2 hours. The 
reaction mixture was concentrated and partitioned 
between ethyl acetate and water. The organic phase was 
washed with brine, dried over magnesium sulphate and 
evaporated. The residual oil was purified by flash 
chromatography on silica eluting with a mixture of 
ethyl acetate and pentane (1:4, v/v) . Fractions 
homogenous in the re«piired product were combined and 
evaporated, and the residual solid triturated with a 
mixture of pentane and ether to give the title QpmPQ^ffd 
(0.6g) as a colourless solid, m.p. 102-104*C . 

^y«T.nT>henor Yl - f ^-GhlororhPPYl >ftCetRt^ 
A mixture of Reference Example 15 (1.5g), Reference 
Example 10 (1.62g) and potassium carbonate (1.16g) xn 
dimethylformamide {15ml) was stirred at ambient 
temperature for 1.5 hours. The reaction mixture was 
diluted with water (30ml), acidified to pH 2 by 
addition of concentrated hydrochloric acid and 
extracted three times with ethyl acetate (40ml). The 
combined extracts were washed with brine {30ml), dried 
over magnesium sulphate and evaporated. The residual 
yellow semi-solid was purified by flash chromatography 
on silica eluting initially with a mixture of ethyl 
acetate and pentane (1:4, v/v), then with a mixture of 
ethyl acetate and pentane (3:10, v/v). Fractions 
homogenous in the required product were combined and 
evaporated to give the M tl ^ goaPPWd (0-36o> * 
colourless oil which slowly solidified on standing. 
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2 "HvdrQxv-4 -> f 3 - thien vlmethoxv ) benzaldehvde 
A stirred solution of 2 , 4-dihydroxybenz aldehyde (3l.8g) 
in dry dimethylf ormeuoaide (150ml) at ambient temperature 
5 was treated with sodium hydride (11.96g/ 60% dispersion 
in mineral oil), portionwise/ during 30 minutes. After 
a further period of 15 minutes r the mixture was 
treated, dropwise, with a solution of 3- 
chloromethylthiophene (35g) in dimethylf ormamide 
10 (50ml). The mixture was stirred at VO^'C for 2 hours, 

cooled and the solvent evaporated • The residue was 
partitioned between ethyl acetate (200ml) and 0.5N 
hydrochloric acid (200ml) and the aqueous layer was 
extracted twice with ethyl acetate (100ml) • The 

15 combined organic phases were washed with brine (100ml), 
dried over magnesixua sulphate, and evaporated. The 
residue was subjected to flash chromatography on silica 
eluting with a mixture of ethyl acetate and pentane 
(ls4, v/v), to give a colourless oil, which 

20 crystallised on standing. This solid was 

recrystallised from diisopropyl ether, to give the 
title compound (8g) as a white solid. 

REFERENCE EXAMPLE 25 

25 2 -Hvdroxv-4 - ( 3 - thienvlmethoxy) benzo nitr i le 

A mixture of Reference Example 24 (7.7g), nitroethane 
(4.74ml), sodium acetate (5.4g) and glacial acetic acid 
(6.6ml) was heated at reflux for 14 hours. The mixture 
was then cooled, diluted with water 

30 (50ml) and extracted three times with ethyl acetate 
(50ml) . The coiabined extracts were washed with 
saturated aqueous sodium bicarbonate solution 
(50ml), dried over magnesium sulphate and evaporated. 
The residue was subjected to flash chromatography on 

35 silica eluting with a mixture of ethyl acetate and 
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pentane (3:7, v/v) , to give the Mn^ c?QffiP9Un4 (7.6g) 
as a pale yellow solid. 

T^BP TgWTjWCE AMPLE 26 

A solution of 2-broinophenylacetic acid {5.6g) in 
methanol {80ml) containing 6 drops of concentrated 
sulphuric acid was heated at reflux for 12 hours. The 
reaction mixture was concentrated, dissolved in ether 
(lOOml) and washed with water. The ether solution was 
dried over magnesium sulphate and evaporated to give 
the M^-.^ .otnnound (5.8g) as a light orange oil. 



A mixture of Reference Example 26 (2.29g), N- 
bromosuccinimide (1.78g) and azobieisobutyronitrile 
{0.145g) in dry chloroform (25ml> was heated at reflux 
for 6 hours. The reaction mixture was washed with brine 
and concentrated to give the riMfi cgmPQW^ (2.9g) as 
an orange oil. 

PRPBRENCE RXAMPLE ?8 

T^oM,^i fRS T - f ^ - r?-nyaffQ-5- (3- 

1^^ i«>nv^me t ^ ^^ r^^"hennrv^ncg1;at^ 

A solution of Reference Example 25 (0.693g) in 
dimethylformamide (10ml) was treated with sodium 
hydride (0.12g. 60% dispersion in mineral oil) and 
stirred at ambient temperature for 15 minutes. The 
solution was treated with Reference Example 27 (1.7g) 
and stirred at 25'>C for 1 hour. The reaction mixture 
was diluted with water (60ml) and extracted with ethyl 
acetate. The organic extracts were washed with water, 
then with brine, dried over magnesium sulphate and 
evaporated. The residual oil was purified by flash 
chromatography on silica eluting with a mixture of 
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pentane and ether (3:2/ v/v) . Fractions homogenous in 
the required product were combined and evaporated. The 
residue was triturated with ether to give the title 

compound (0.52g} as a white solid, m.p» 92-95°C. 

5 [Elemental analysis;- C,55.17; H,3*58; N,3-10; S,7*37%. 
Calculated:- C, 55.03; H,3.52; N,3.06; 3,6.99%]. 

RgPERBWCE EXAMPLE 2 9 

M^ th Yl ? - ch j,9rQPhgnY3-^^P^^^t;g 

10 A solution of 3-chlorophenylacetic acid (lO.Og) in 
methanol (80ml) containing 2 drops of concentrated 
sulphuric acid was heated at reflux for 3 hours. The 
reaction mixture was concentrated and partitioned 
between ethyl acetate (lOOml) and water (lOOml) . The 

15 organic phase was dried over magnesium sulphate and 
evaporated to give the title c ompound {9.8g) as a 
colourless oil* 

REygRgygg EXAMPLE 30 
20 Methvl (RS^ -nt-bro mo- ( 3 -chlorophenvl ) acetate 

A mixture of Reference Example 29 (S.Og), N- 
bromosuccinimide (5.3g) and azobisisobutyronitrile 
(0.38g) in dry chloroform (50ml) was heated at reflux 
for 6 hours* The reaction mixture was washed four times 

25 with water (SOml) and the organic phase dried over 

magnesium sulphate and evaporated. The residual oil was 
purified by flash chromatography on silica eluting with 
a mixture of ethyl acetate and pentane (5:95, v/v) . 
Fractions homogenous in the required product were 

30 combined and evaporated to give the title compound 
(4.3g) as an oil. 

REFERENCE EX AMPLE 31 

Methvl (RS) - f 3 -chlorophenv l ) - r2"CvanO"5* (3- 
35 thienvlmethoxv ) phenoxvl acetate 
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A solution of Reference Example 25 (2.0g) in 
dimethylformamide (SOml) was treated with sodium 
hydride (0.22g, 60% dispersion in mineral oil) and 
stirred at zuribient temperature for 1 hour. The solution 
5 was treated with Reference Example 30 {1.7g) and 

stirred at 25°C for 2 hours. The reaction mixture was 
concentrated and partitioned between ethyl acetate 
(200ml) and water (200ml) . The organic phase was washed 
twice with water (SOml) then with brine (SOml), dried 

10 over magnesium sulphate and evaporated. The residual 
oil was purified by flash chromatography on silica 
eluting with a mixture of ethyl acetate and pentane 
(1j4, v/v) . Fractions homogenous in the required 
product were combined and evaporated to give the title 

15 compound (l.Og). 

REFgRENCE HXMrPI^E 32 

2 -PluorQ-4 - f A-ttvrldv lmethoxv) benzonitrllg 

A mixture of 2-f luoro-4-hydroxybenzonitrile (10.96g; S. 

20 M. Kelly, Helv. Chim. Acta 1984, volume 67, pl572- 

1579), potassilua carbonate (53. 2g), potassium iodide 
(6.64g), tetra-n-butylaunmonitim bromide (0.4g) and 4- 
picolyl chloride (14.4g) in methyl ethyl ketone (600ml) 
was stirred at reflux for 3 hours. The reaction mixture 

25 was filtered and the insoluble material washed with 
methyl ethyl ketone. The combined filtrate plus 
washings were evaporated and the residue partitioned 
between ethyl acetate (300ml) and water (150ml). The 
aqueous phase was extracted twice with ethyl acetate 

30 (100ml) and the combined ethyl acetate solutions washed 
with brine (100ml), dried over magnesium sulphate and 
evaporated. The residue was recrystallised from a 
mixture of ethyl acetate and pentane to give the titl^ 
compound (11. 5g) as a plum coloured solid, m.p. 132- 

35 133'»C. 
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HEF^PP^CE EXAMPLE 33 

^Qthyl (Rg) - f2-cyafio-5- f 3-tl^i^I^YlpetbQXY)ph^ftQXYl ■ f 2-- 
f 3,UQ?:pphQ^Yl) ^q^tat? 

A solution of Reference Example 25 (0*693g} in 
5 dimethylf ormamide (lOml) was treated with sodium 
hydride (0.12g, 60% dispersion in mineral oil) and 
stirred at ambient temperature for 30 minutes. The 

solution was treated with methyl (RS) -a-bromo- (2- 

fluorophenyl) acetate (1.8g) and stirred at ambient 
10 temperature for 2 hours* The reaction mixture was 

concentrated and partitioned between ethyl acetate and 
water* The organic phase was washed with brine, dried 
over magnesium sulphate and evaporated. The residual 
brown oil (1.8g) was purified by flash chromatography 
15 on silica eluting with dichloromethane . Fractions 

homogenous in the required product were combined and 
evaporated. The residual solid was triturated with a 
mixture of pentane eind ether affording the title 

compound (0.75g) as a white solid, m.p. 104-106**C. 

20 [Elemental analysis:- C, 63.71; H,4-09; N,3.8; S,7.8%. 
Calculated:- C, 63.47; H,4.06; N,3.53; S,8.07%1 

REFERENCE EXAMPLE 34 

Methyl (RS) - r2-cvano-5- f 3-thienvlmethoxv>phenoxv1 - (2~ 

25 trif luoromethvlphenvl ) acetate 

A solution Reference Excimple 25 (1.5g) in 
dimethylf ormamide (10 0ml) was treated with sodium 
hydride (0.24g, 60% dispersion in mineral oil) and 
stirred at ambient temperature for 30 minutes. The 

30 solution was treated with Reference ExEunple 18 (1.8g) 
and stirred at ambient temperature for 2 hours. The 
reaction mixture was concentrated and partitioned 
between ethyl acetate (lOOml) and water (100ml). The 
organic phase was washed with brine , dried over 

35 magnesium sulphate and evaporated. The residual oil 

(0.98g) was purified by flash chromatography on silica 
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eluting with a mixture of ethyl acetate and pantane 
(1:4, v/v) . Fractions homogenous in the required 
product were combined, evaporated and the residual 
solid triturated with a mixture of pentane and ether 
5 affording the ^Ht?^ compound (0.8g) as a colourless 

. solid, m.p. 104-i08°C. 

REFERENCE EXAMPI.E 35 

(tia^- i ? -ff hioronhenvi ) - f 2 -cvano- 5 - ( pvr ida8ln-4 - 

10 vlntethoxv^whenoxvl acetate 

A stirred mixture of Reference Example 6 (0.481g) and 
4-chloromethylpyridazine hydrochloride (0.25g) in 
dimethyl formamide {6ml) at S'C was treated with sodium 
hydride (0.121g; 60% dispersion in mineral oil). After 

15 stirring at 5°C for 1 hour the reaction mixture was 
allowed to warm to room temperature, stirring was 
continued for a further 2 hours at room temperature 
then at 60°C for 4 hours. The reaction mixture was 
evaporated and the residual oil partitioned between 
.20 ethyl acetate (50ml) and water (20ml). The aqueous 
phase was extracted three times with ethyl acetate. 
The combined organic phases were washed with brine 
{5ml), dried over magnesium sulphate and evaporated. 
The residual oil (700mg) was purified by flash 

25 chromatography on silica eluting with a mixture of 
dichloromethane and methanol (99:1, v/v). Fractions 
homogenous in the required product were combined and 
evaporated affording the tjtlg ggmppund (0.2g) as a 
white solid, m.p. 136-138"»C. [Elemental analysis :- 

30 C, 61.45; H,3.92; N,10.11%. Calculated:- C, 61.54? 
H,3.93,- N,10.25%1. 

A-{^ , ^-Benzo <^ 7QXol-5-vlmeth o yv^ -2-f luorobenzonitrile 
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A mixture of 2-f luoro-4-hydroxybenzonitrile {S.M. 
Kelly, Helv-Chim.Acta. 1984, Volume 67, P. 1572-1579) 
(30g), potassium carbonate (45.36g) and 3,4- 
methylenedioxybenzyl chloride (42.65g} in 

dimethyl formamide {500ml) was stirred at 90^C for 2 

hours* The reaction mixture was filtered and the 
filtrate evaporated. The residue was stirred with ethyl 
acetate (500ml) and filtered affording the title 
compound (32. Ig) as a cream coloured solid, m.p. 139- 
140*C. 

figFE^BjTPB SyAMPIiE 37 

M^thYl (RS)-(2 "Chlorophenvl ) - T 2 -cvano- 5 ■ ( i aot hiazol -4 - 

ylmethoxv) phe noxvl acetate 

A stirred solution of triphenylphosphine (2.2g) in 
tetrahydrofuran at -5*^C was treated dropwise with 
diisopropyl azodicarboxylate (1.65ml). After stirring - 
5®C for 30 minutes a solution of Reference , Example 6 

(1.5g) in dry tetrahydrofuran (5ml) was added, followed 
by a solution of 4-hydroxymethylisothiazole (O.Sg) 
resulting in the formation of a red solution. The 
reaction mixture was allowed to warm to room 
temperature, then stood at room temperature for 18 
hours and evaporated. The residue was treated with 
ethyl acetate (40ml) and the organic phase washed twice 
with water {20ml), then with brine (20ml), dried over 
magnesium sulphate and evaporated. The residual amber 
coloured oil {7g) was purified by flash chromatography 
on silica eluting with a mixture of ether and pentane 
(1:1, v/v) • Fractions homogenous in the required 
product were combined and evaporated. The resulting 
yellow gum (1.44g) was triturated with ether (25ml) 
affording the title compound (0.44g) as a white solid. 



wo 96/22978 



PCT/GB96/00120 



83 

REFERENCE EXAMPLE 38 

Methvl ( RS ) - r 2 - cvano - 5 - { 3 -pvri avlffi^ t b PXY ) Phenoxvl - 
phenvlacetate 

A mixture of Reference Example 41 (0.5a) # methyl (RS)- 
5 a-bromophenylacetate (0.55g) and potassixim carbonate 

(0*5g) in dimethylf ormamide (25ml) was stirred at 
ambient temperature for 1.5 hours. The reaction mixture 
was diluted with water, the pH of the solution adjusted 
to 4-5 by addition of 2N hydrochloric acid and the 

10 mixture extracted with ethyl acetate • The organic 

extracts were washed with brine, dried over magnesium 
sulphate and evaporated. The residual oil was purified 
by flash chromatography on silica eluting with a 
mixture of pentane and ethyl acetate (3:1, v/v) . 

15 Fractions homogenous in the required product were 

combined and evaporated affording the titl^ compound 

(0.52g} as a white solid. 

RSFERBWCE BXAMpi,g 3? 

20 2-Hvdroxv-4- (3-pv ridvlmethoxv>ben2aldehvde 

A mixture of 2, 4-dihydroxybenzaldehyde (25g), 3-picolyl 
chloride hydrochloride (38. 2g), potassium carbonate 
(91g)/ potassium iodide (0.5g) and tetra-n- 
butylammonium bromide (0.5g) in methyl ethyl ketone 

25 (1000ml) was heated at reflux for 4 hours. The reaction 
mixture was filtered and evaporated. The residue was 
partitioned between ethyl acetate and dilute acetic 
acid. The organic phase was washed with water, dried 
over magnesium sulphate and evaporated. The residue was 

30 purified by flash chromatography on silica eluting 

initially with a mixture of pentane and ethyl acetate 
(3:1, v/v) then with a mixture of pentane and ethyl 
acetate (1:1, v/v) and finally with a mixture of 
pentane and ethyl acetate (85:15, v/v). Fractions 

35 homogenous in the required product were combined and 



wo 96/22978 



PCT/GB96/00120 



84 

evaporated affording the title comnoi^T^d (5g) as an off 
white solid. 

REFERENCE EXAMPLE 40 
5 2 -Hvdro3cv4 - ( 3 -pvrldvlmethoxv) ben zaldehvde oatim^ 

A mixture of Reference Example 39 (5g), hydroxylamine 
hydrochloride (1.72g) and pyridine (2ml) in ethanol 
< 100ml) was heated at reflux for 1.5 hours. The 
reaction mixture was evaporated and the residual solid 
10 triturated with diethyl ether affording the titl^ 
PQTOPPm^d (2.7g). 

REFERENCE EX AMPLE 41 

2 ■-Hvdroxv-4 - f 3 -pvr Idvlme thoxv > benzoni J ^ 
15 A mixture of Reference Exeuaple 40 {2*5g), sodium 

acetate {0.03g) and acetic anhydride (10ml) was heated 
at reflux for 1.5 hours. The cooled reaction mixture 
was carefully diluted with water (250ml) with stirring 
and filtered. The resulting brown oil was extracted 
20 with ethyl acetate. Evaporation of the organic extracts 
and crystallisation from isopropanol afforded 2- 
acetoxy-4- (3-pyridylmethoxy)benzonitrile (2 .15g) which 
was dissolved in a mixture of methanol (lOml) and 
tetrahydrofuran (7.5ml) and treated, at room 
25 temperature, with a solution of potassium carbonate 
(Ig) in water (lOml). After 2 hours the reaction 
mixture was diluted with water (50ml) and the pH of the 
mixture was adjusted to 4 by addition of 2N 
hydrochloric acid. The mixture was extracted with ethyl 
30 acetate. The organic extracts were washed with brine, 
dried over magnesium sulphate and evaporated affording 
the title compound (1.12g) as a white solid. 

REFERENCE KY AMPLE 42 
35 Methyl (RS) ~ r2-f ormvl-5- ( 3 'thienvlmethoxv) phenoxvT - 
phenvla cetate 
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A mixture of Reference Example 24 (3.00g), methyl (HS)- 
a-bromophexiylacetate (3«23g) and potassium carbonate 

(2.65g) in dimethyl formamide {50ml) was stirred at 25*^0 

for 1.5 hours. The reaction mixture was treated with 
water (50ml), acidified to pH 3 by addition of 
concentrated hydrochloric acid and extracted five times 
with ethyl acetate (100ml) . The combined extracts were 
washed with brine (100ml), dried and evaporated. The 
residual cream solid was washed with diethyl ether 
affording the title compound (2.80g) as a white solid. 

y^^thYl fRg) ■ f 2"ghlor9PbepYl ) - r2-<?yaAQ"3-f luorp-s- 

thienvlmethoyv>phenoxv1 acetate 

A solution of Reference Exeunple 44 (0.97g) in dry 
tetrahydrofuran (40ml) was treated with sodium hydride 
(0.17g, 60% dispersion in mineral oil). After stirring 
at room temperature for 30 minutes the reaction mixture 
was treated with a solution of Reference Exzuaple 10 
(1.12g) in dry dimethylf ormcuooide (lOml) and stirring 
was continued at ambient temperature for 2 hours. The 
reaction mixture was diluted with water (lOOml), the pH 
of the solution was adjusted to 3 by addition of IN 
hydrochloric acid and extracted four times with ethyl 
acetate (50ml}. The combined organic extracts were 
washed with brine (50ml), dried over magnesixim sulphate 
and evaporated* The residual dark yellow oil was 
purified by flash chromatography on silica eluting with 
a mixture of light petroleiim and ethyl acetate (4:1, 
v/v) . Fractions homogenous in the required product were 
combined and evaporated affording the title compound 

(0.95g) as a white solid, m.p. 143-144'*C. 
REFERENCE EXAMPLE 44 

2>Fluoro-6-hvdroxv4'- f 3 - thienvlmethoxv) benzonit:rile 
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A mixture of Reference Example 45 (Ig), nitroethane 
(0.6g)/ sodium acetate (0.66g) and glacial acetic acid 
(1ml) was heated at reflux for 2 hours. The reaction 
mixture was cooled to ambient temperature, water (50ml) 
was added and the mixture extracted three times with 
ethyl acetate (50ml) - The combined organic extracts 
were washed with saturated brine (50ml), dried over 
magnesium sulphate and evaporated. The residual brown 
oil was purified by flash chromatography on silica 
eluting with a mixture of ethyl acetate and pentane 
(1:2, v/v) . Fractions homogeneous in the required 
product were combined and evaporated to give the title 
compound (250mg) as a yellow solid. 

REFERENCE EXAMPLE 45 

2-Fluoro-6-hvdroxv-4- f 3-thienvlmethoxv)bengald6hvd«:. 
Sodium hydride (0.52g, 60% dispersion in mineral oil) 
was added portionwise over 30 minutes to a solution of 
Reference Example 46 (2g) in dimethyl formamide (50ml) 
at O^'C. After stirring at O^^C for 3D minutes a solution 
of 3-chloromethylthiophene (1.72g) in dimethyl formamide 
(50ml) was added and the mixture stirred at 60°C for 16 

hours . The reaction mixture was concentrated and the 
residue partitioned between diethyl ether (50ml) and 
water (50ml) . The aqueous phase was extracted four 
times with diethyl ether (50ml) and the combined 
organic extracts washed with brine (50ml), dried over 
magnesium sulphate and evaporated. The residue was 
purified by flash chromatography on silica eluting with 
a mixture of ethyl acetate and pentane (1:4, v/v). 
Fractions homogeneous in the required product were 
combined and evaporated to give a pale yellow solid 
which was triturated with diisopropyl ether to give the 
title compound (l.lg) as a yellow solid. 
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REFERENCE EXAMPLE 46 

2.4-Dihvdro xv-g-fluQrobenzaldehvde 

Dimethyl formamide (12.7g) was added to vigorously 
stirred phosphorous oxychloride (14 •4g} at 0°C. The 

5 reaction mixture was stirred at this temperature for 30 
minutes, then 3,5-dihydroxyfluorobenzene (6g) was 
added. The sticky red syrup was allowed to warm to room 
temperature and stirred £or 2 hours, then left to stand 
for 14 hours. Water (100ml) was added and the mixture 

10 extracted three times with ethyl acetate (100ml). The 
combined organic extracts were washed with brine 
(100ml), dried over magnesium sulphate and evaporated. 
The residue was purified by flash chromatography on 
silica eluting with a mixture of ethyl acetate and 

1 5 pentane (1:2, v/v) . Fractions homogeneous in the 

required product were combined and evaporated to give 
an orange solid which was triturated with ethyl acetate 
to give the title compound (2g) as a yellow solid. 

20 fiPFBRgWCS E?"^Pt^lB 47 

Methvl (RS w rs- fbenzoxazol"6-vlmethQXV) -2- 
cvanophenoxvl - ( 2 -chlorophenvl ) acetate 
A mixture of Reference Example 6 (3.24g), Reference 
Exeuttple 48 (2.17g) and potassium carbonate (1.41g) in 

25 dry dimethyl formamide (60ml) was stirred at room 

temperature under nitrogen for 18 hours. The reaction 
mixture was evaporated, water (60ml) was added and the 
solution extracted three times with ethyl acetate 
(60ml) • The combined extracts were washed twice with 

30 water (40ml), with brine (50ml), dried over magnesium 
sulphate and evaporated. The residual material was 
purified by flash chromatography on silica eluting with 
a mixture of diethyl ether and pentane (1:1, v/v). 
Fractions homogenous in the required product were 

35 combined and evaporated. The residue was triturated 

twice with pentane (10ml) affording the title compound 
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(1.49g) as a white solid, m^p, ISV-ISS'^C. lElemental 

analysis:-- C,64.9; H,3.96; N/6.33; Cl,7.77%. 
Calculated:- 64.22; H,3.82; N,6.24; CI, 7. 89%], 

REFERENCE EXAMPLE 48 

A mixture of 6-methylbenzoxazole <5*0g; J.T.Gupton, 
K«F.Correia and B^S.Foster, Synthetic Communications, 
1986, 16, 365)/ N-bromosuccinimlde {7.0g) and 
azobisisobutyronitrile (0*55g) in dry chloroform 
(100ml) was heated at reflux for 1 hour. The cooled 
reaction mixture was washed three times with water 
{40ml), dried over magnesium sulphate and evaporated. 
The residual orange coloured viscous solid was 
triturated twice with pentane (50ml) affording the 
title compound (6.20g} as a buff coloured solid, m.p. 

52-56**C. 

RBy-pRENgg EjCAMPI^E 49 

Ethvl (RS> -g-- hydroxy- r2" (3-methvl) thien vn acetate 

A stirred solution of ethyl 2- [2- (3-methyl) thienyl] -2- 
oxoacetate (5.5g) in tetrahydrofuran (50ml) and water 
(2ml) was cooled in an acetone/ice bath and treated 
with sodium borohydride (0*45g). After stirring in the 
ice bath for about 1 hour a little acetone was added to 
destroy excess borohydride, and the mixture evaporated 
to low bulk. The residue was partitioned between ethyl 
acetate and O.IN hydrochloric acid. The organic phase 
was washed with 5% aqueous sodium bicarbonate solution, 
then with water, dried over magnesitun sulphate and 
evaporated. The residue was purified by passage down a 
short bed of silica, eluting initially with a mixture 
of dichloromethane and cyclohexane (1:1, v/v) then with 
dichloromethane. Fractions homogenous in the required 
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product were combined and evaporated affording the 
tit^^ compound (1.14g) as a colourless mobile oil. 

REPERSNCE EXAMPLE 50 
5 2-FluQro-4- fthia gol-5^vlmethoxv)benzonitrile 

Diisopropylazodicarboxylate (4.0g} was dissolved in a 
little anhydrous tetrahydrofuran (about 10ml) and added 
dropwise to a stirred solution of triphenylphosphine 
(5,2g) in anhydrous tetrahydrofuran (150ml) at 0°C 

10 under nitrogen. After stirring at 0**C for 15 minutes, 

during which time a white precipitate formed, a mixture 
of 2-f luoro-4-hydroxybenzonitrile (S.M. Kelly, 
Helv.Chim.Acta. 1984, Volume 67, P. 1572-1579) {2.0g) 
and thiazole- 5 -methanol (2.3g) in anhydrous 
15 tetraliydrofurw (20ml) was added dropwise whilst 
maintaining the temperature at or below 5^*0 • The 

reaction mixture was stirred in the cooling bath for a 
further 2 hours then allowed to warm slowly to room 
temperature. After standing at room temperature 

20 overnight the reaction mixture was partitioned between 
ethyl acetate (200ml) and saturated aqueous ammonitim 
chloride solution (200ml) . The layers were separated 
and the organic phase washed with water (100ml) , dried 
over magnesium sulphate and evaporated. The residue was 

25 purified by flash chromatography on silica eluting with 
a mixture of ethyl acetate and cyclohexane (1:1, v/v) . 
Fractions homogenous in the required product were 
combined and evaporated affording the title compound as 
a pale yellow solid (2.0g). 

30 

REFERENCE EXAMPLE^ 51 

Methvl (R5^ - (2*chloro ohenvl> - r2-cvano>3 -f luoro>5-- (4- 
pvridvlmethoxv) Phenoxvl acetate 
A mixture of Reference Bxeoaple 52 (0.6g), 4- 
35 picolylchloride hydrochloride (0.32g), potassium 
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carbonate (1.24g), potassium iodide ((0.15g) and tetra- 
n-butyl£umnonium bromide (20mg) in methyl ethyl ketone 
(30ml) was heated to reflux and maintained for 1 hour. 
The mixture was evaporated to dryness and partitioned 
5 between 10% acetic acid (50ml) and ethyl acetate 

(50ml). The organic layer was separated and the aqueous 
layer extracted twice with ethyl acetate (250ml) . The 
combined organic extracts were washed with saturated 
brine (50ml), dried over magnesium sulphate and 
10 evaporated affording the title compound (0.72g) as a 

brown oil, which was used without further purification. 

REFERENCE EyAMPI.E ^2 

Methyl (RS> f 2-chloroDhenvl > ■ r2- cvano-3--f luoro-5- 

15 hvdroxvphenoxvl acetate 

Nitrogen was bubbled through a solution of Reference 
Example 53 (0.66g) in ethanol (60ml) and water (6ml) 
for 20 minutes. Diazabicyclo [2, 2, 2] octane (0.04g) and 
tr is (triphenylphosphine) rhodium (1) chloride ( 0 . 125g) 

20 were added and the mixture heated to reflux. After 

refluxing for 4.5 hours the reaction mixture was cooled 
to room temperature and partitioned between IN 
hydrochloric acid (50ml) and ethyl acetate (50ml). The 
organic layer was separated and the aqueous layer 

25 extracted twice with ethyl acetate (50ml). The combined 
organic extracts were washed with saturated brine 
(50ml) , dried over magnesium sulphate and evaporated. 
The residual yellow oil was purified by flash 
chromatography on silica eluting with a mixture of 

30 ethyl acetate and petroleum ether {33:67, v/v) . 

Fractions homogenous in the required product were 
combined and evaporated affording the title compound 
(0.6g) as a yellow oil. 



35 REFEREt^C K EXAMPLE 5 3 

Methy-^, (]? g) - r5-allvloxv-2-cvano-3-f luorophenoxvl - (2- 
chloro phenvl ) acetate 
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A solution of Reference Example 54 (0«52g) in dry 
dimethyl formamlde (30ml) under nitrogen was treated 
with sodium hydride (0.12g, 60% dispersion in mineral 
oil) . The mixture was stirred at room temperature for 
5 20 minutes then treated dropwlse with a solution of 
Reference Example 10 (0.78g) in dry dimethyl formamlde 
(10ml). The resulting solution was stirred at room 
temperature for 1 hour, quenched with water (50ml), the 
solution acidified to pH 1 by addition of IKT 

10 hydrochloric acid and extracted four times with diethyl 
ether (40ml} • The combined organic extracts were washed 
with saturated brine (50ml), dried over magnesium 
sulphate and evaporated. The residual red oil was 
purified by flash chromatography on silica eluting with 

15 a mixture of ethyl acetate and petroleum ether (It 5, 

v/v) . Fractions homogenous in the required product were 
combined and evaporated affording the title compound 
(l.Olg) as a colourless foam. 

20 RBFE RBNgg EXAMPfaB 54 

4-Allvloxv-2-fluoro-6-hvdroxvbengonltrile 

A mixture of Reference Example 55 (l.lg) in methanol 
(20ml} and 10% potassltua carbonate solution (13.5ml) 
was stirred at room temperature for 30 minutes then 

25 evaporated to low bulk. The residue was partitioned 
between water (50ml) and pentane (50ml}. The aqueous 
layer was acidified to pH 1 by addition of IN 
hydrochloric acid and extracted three times with 
diethyl ether (40ml) . The combined organic extracts 

30 were washed with saturated brine (50ml), dried over 
magnesium sulphate and evaporated. The residual pale 
pink solid was triturated with pentane affording the 
title compound (0.87g) as a pale pink solid, m.p. 153- 

155^C. 



35 
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REFERENCE EXAMPI.R 5 5 

2-Ac^t^QyY-4-allvloxv-6-f luorobenzonitri:^^ 
A mixture of Reference Example 56 (0.96g), sodium 
acetate (20mg) and acetic anhydride was heated at 
5 reflux for 1.5 hours* The reaction mixture was allowed 
to cool to room temperature, diluted with water (50ml) 
and extracted four times with diethyl ether (30ml) . The 
combined organic extracts were washed with saturated 
brine (50ml), dried over magnesium sulphate and 
10 evaporated affording the title compound (l.i3g) as a 
red/pink oil which was used without further 
purification. 

REFEREKgE V^r^r^fJ.f, 

15 4-Allvloxv-'2-f luoro-g-hvdroxvben zaldoxime 
A mixture of Reference Example 57 (0.92g), 
hydroxylamine hydrochloride (O.BBg) and pyridine 
(0.37g) in ethanol (50ml) was stirred at reflxix for 1 
hour. The mixture was cooled to room temperature and 

20 concentrated to low volume and partitioned between 
water (50ml) and diethyl ether (50ml). The aqueous 
layer was extracted twice with diethyl ether (50ml). 
The combined organic extracts were washed with 
saturated brine {50ml), dried over magnesium sulphate 

25 and evaporated affording the title compound as a pink 
oil (0.99g), which was used without further 
purification. 

REFERENCE EXAMPLE 57 
30 4-Allvloxv-2-f l uoro-6-hvdroxvbenzaldehvde 

A mixture of Reference Example 46 (2g), allyl bromide 
(0.78g), potassium carbonate (0.97g) and potassium 

iodide (0.14g) in methyl ethyl ketone (100ml) was 

heated at reflux for 2 hours. The reaction mixture was 
35 poured into water (200ml) and extracted three times 

with diethyl ether (100ml). The combined organic 
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extracts were washed with saturated brine (200ml), 
dried over magnesium sulphate and evaporated. The 
residual brown oil was purified by flash chromatography 
on silica eluting with a mixture of ethyl acetate and 
5 pentane (12:88, v/v) . Fractions homogenous in the 

required product were combined and evaporated affording 
the compound (0.92g> as a pale yellow oil. 

BffrBBBW^I? igr^MPl.E 58 

10 f nfi ^ - / 2 -CYj-i fti-ophen v l ^ - ( IH- 1 et razol - 5 - Yl ) mgtbangl 

A stirred solution of Reference Example 59 (4.26g) in 
acetonitrile (400ml) and water (50ml) at 5»C was 
treated with ammonium cerium (IV) nitrate (35g) over 10 
minutes. The reaction mixture was allowed to warm to 

15 ambient temperature and stirring was continued for 5 
hours. The reaction mixture was diluted with 
dichloromethane (BOOml) and washed with water (600ml). 
The organic phase was dried over magnesium sulphate, 
evaporated and the residue purified by flash 

20 chromatography on silica eluting with a mixture of 
ethyl acetate and pentane (1:1, v/v). Fractions 
homogenous in the required product were combined and 
evaporated affording the tit Iff gcmPQUnfl (1.33g) as a 
solid, m.p. 130-132°C. [Elemental analysis:- C, 45.93; 

25 H,3.35; N,26.0%. Calculated:- C,45.62; H,3.35; 
N,26.6%1. 

^^p^ - n-^M ^ r^^^'^^vT > - f 1 - f 4-metTloxYbgngYl >-lH-^?t:razpl- 

30 "t-Yl 1 methanol 

A solution of i-(4-methoxybenzyl)tetrazolc (6.12g; 
Y.Satoh and N.Marcopulos, Tetrahedron Letters, 1995, 
M. 1759-1762), and N,N,N'N' -tetramethylethylenediamine 
(10ml) in dry tetrahydrofuran (10ml) under nitrogen was 

35 cooled to -95°C and treated dropwise with n-butyl 
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lithium {2.5M solution in hexanes) over 15 minutes. The 
reaction mixture was left at -SO^'C for 15 minutes when 

2-chlorobenzaldehyde (4.53g> was added dropwise over 10 
minutes maintaining the reaction temperature at or 
5 below -80*'C. The mixture was stirred at or below - 80*^0 

for 30 minutes, allowed to warm to room temperature, 
quenched with ammonium chloride solution (50ml) and the 
organic phase separated. The aqueous phase was 
extracted three times with ethyl acetate (50ml), the 

10 combined organics dried over magnesium sulphate and 
evaporated. The residue was purified by flash 
chromatography on silica eluting initially with a 
mixture of ethyl acetate and pentane (1:1, v/v) then 
with a mixture of ethyl acetate and pentane (2:1, v/v> . 

15 Fractions homogenous in the required product were 

combined and evaporated affording the titl? —CQTOPUBid 
(1.33g) as a white solid, m.p. 128-130*'C. [Elemental 

analysis:- C, 58.22; H,4.74; N, 17.15^. Calculated:- 
C,58.1; H,4.5?; N,16.94%1. 

20 

REFERENCE EXAMPLE 60 

Methvl (RS) r3-chlor Q-2-cvano*5" (4- 
pvridvlmethoxv) phenoxvl - ( 2 -chlorophenvl ) acetate 
A mixture of Reference Example 61 (O.lSg), 4- 

25 picolylchloride hydrochloride (O.lSg), potassium 

carbonate (0.59g), potassium iodide (70mg) and tetra-n- 
butylammonixim bromide (IQmg) in methyl ethyl ketone 
(20ml) was heated at reflux for 1 hour. The reaction 
mixture was evaporated and partitioned between 10^ 

30 acetic acid (30ml) and ethyl acetate (30ml). The 
organic layer was separated and the aqueous layer 
extracted twice with ethyl acetate (30ml). The combined 
organic extracts were washed with saturated brine 
(30ml), dried over magnesium sulphate and evaporated 

35 affording the title compound as a pale green gum 

(0.3g), which was used without further purification. 
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FIBrBRE^f^^ RXAMPLB 61 

H^ir^ Y"' ^^g^ r3-«hlQro~2 -r!vano-S-hYdrQXYPhenQXYl - (2- 
orophenvl > acetatg 
5 Nitrogen was bubbled through a solution of Reference 
Example 62 (O.660) in ethanol (20xnl) and water (2ml) 
for 20 minutes. Diazobicyclo [2, 2,2]octane {0.021ff) and 
tri8(triphenylphosphine>rhodium(I) chloride (61mg) were 
added and the mixture heated to reflux for 2 hours. The 

10 reaction mixture was partitioned between IN 

hydrochloric acid {40ml) and ethyl acetate {40ml). The 
organic layer was separated and the aqueous layer 
extracted twice with ethyl acetate (40ml). The combined 
organic extracts were washed with saturated brine 

15 {40ml), dried over magnesium sulphate and evaporated. 
The residual yellow oil was purified by flash 
chromatography on silica eluting with a mixture of 
ethyl acetate and petroleum ether (33:67, v/v) . 
Fractions homogenous in the required product were 

20 combined and evaporated affording the titl^ compgua<i 
(0.3g) as a colourless oil. 



'^KFTiBF^^^ RXAMPLE 62 

jlft^l ^Y"' fpfiw rs-aiiviQx v --^-chioro-2-cvanophenQXYl - (2- 

25 ehloroph?T]Yl ^acetate 

To a solution of Reference Example 63 (0.37g) in dry 
dimethyl formamide (20ml) under a nitrogen atmosphere 
was added sodium hydride (0.76g, 60% dispersion in 
mineral oil) . The mixture was stirred at room 

30 temperature for 20 minutes then treated dropwise with 
solution of Reference Example 10 (0.51g) in dry 
dimethylformamide (5ml). The resulting solution was 
stirred at room temperature for 1 hour, diluted with 
water {50ml), acidified to pH 1 by addition of IN 

35 hydrochloric acid and extracted three times with 

diethyl ether (40ml). The combined organic extracts 
were washed with saturated brine {40ml), dried over 
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magnesium sulphate and evaporated. The residual yellow 
oil was purified by flash chromatography on silica 
eluting with a mixture of ethyl acetate and petroleum 
ether (1:4, v/v) . Fractions homogenous in the re<iuired 
5 product were combined and evaporated affording the 
title compound (0«36g) as a white solid. 
REFERENCB EXAMPLE 63 

4-Allvloxv-2-chloro-6-hvdroxvbe nzQnitrile 

A solution of Reference Kxeuaple 64 (0.63g) in methanol 

10 (20ml) and 10% potassium carbonate solution {3ml) was 
stirred at room temperature for 30 minutes and 
evaporated to low bulk. The residue was partitioned 
between water (BOml) and diethyl ether {30ml). The 
organic layer was separated and discarded. The aqueous 

15 layer was acidified to pH 1 by addition of IN 

hydrochloric acid and extracted three times with 
diethyl ether (40ml) . The combined organic extracts 
were washed with saturated brine (30ml), dried over 
magnesium sulphate and evaporated affording the title 

20 compound (0.37g) as a white solid, m.p. IVS-ITS^'C. 
REFERENCE EX AMPLE 64 

2-AqetOXV-4-allvloxv-6-chloroben2onitrile 

A mixture of Reference Example 65 (0.63g), sodium 

25 acetate (20mg) and acetic anhydride was heated at 

reflux for 1.5 hours. The reaction mixture was diluted 
with water (50ml) and extracted four times with diethyl 
ether (30ml). The combined organic extracts were washed 
three times with saturated sodium hydrogen carbonate 

30 solution (40ml), with saturated brine (50ml), dried 
over magnesium sulphate and evaporated affording the 
title compound as a yellow/brown gum (0.75g) which was 
used without further purification. 

35 REFERENCE EXAMPLE 65 ! 
4"Allvloxv-2-chloro-6-hvdroxvbenzaldehvde oxime [ 

I 

i 

I 
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A mixture of Reference Example 66 (0.53g), 
hydroxylamine hydrochloride {0.17g), pyridine (0.2a) 
and ethanol (30ml) was stirred at reflux for 1 hour. 
The mixture was concentrated to low volume and 
5 partitioned between water (50ml) and diethyl ether 

(50ml) . The aqueous layer was separated and extracted 
twice with diethyl ether (50ml). The combined organic 
extracts were washed with saturated brine (50ml), dried 
over magnesium sulphate and evaporated affording the 
10 tt*-"''* flomnonnd as a white solid (0.63g). m.p. 6S-66OC, 
which was used without further purification. 



BT^F^BTiNCF t^»ampi.e 66 

15 A mixture of Reference Example 67 (3.7g), allyl bromide 
(1.3g), potassium carbonate (l.Sg) and potassium iodide 
(200mg) in methyl ethyl ketone (100ml) was heated at 
reflux for 2 hours. The reaction mixture was poured 
into water (200ml) and extracted three times with 

20 diethyl ether (100ml). The combined organic extracts 

were washed with saturated brine (200ml) and dried over 
magnesium sulphate and evaporated. The residual brown 
oil was purified by flash chromatography on. silica 
eluting with a mixture of ethyl acetate and petroleum 

25 ether (1:8, v/v) . Fractions homogenous in the required 
product were combined and evaporated affording the 
^■^tle compound (0.53g) as a pale yellow crystalline 

solid m.p. aS-SS^C. 
30 reperbncf ; PfYM*pr.E 67 

Pyrophosphonyl chloride (19.49g) was added dropwise to 
dimethylformamide (10.84ml) over 20 minutes, keeping 
the temperature at S'^C. To the viscous mixture was 
35 added a solution of Reference Example 68 (10.17g) in 
dimethylformamide (5ml). The mixture was vigorously 
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stirred at room temperature for 7 hours, and left to 
stand for another 18 hours. The reaction mixture was 
neutralised with saturated sodium acetate solution 
(1000ml) and was then extracted three times with ethyl 
5 acetate (400ml) • The combined organic extracts were 
washed with saturated brine (300ml), dried over 
magnesium sulphate and evaporated. The residual orange 
oil was purified by flash chromatography on silica 
eluting with a mixture of methanol and dichloromethane 
10 (2:98, v/v) . Fractions homogenous in the required 
product were combined and evaporated affording the 
t;M^ comp9^fid (3.7g) as a yellow oil. 

REFERENCE EXAMPLE 68 
15 5-Chloro-l, B-Dihvdroxvbenzene 

A solution 5-chloro-l, B-dimethoxybenzene (20.71g) in 
dichloromethane (50ml) at -78^C was treated dropwise 

with a solution of boron tribromide (56ml) in 
dichloromethane (250ml), maintaining the temperature at 

20 -7 8**C» The mixture was slowly warmed to room 

temperature then left at ambient temperature for 48 
hours. The reaction mixture was quenched with water 
(100ml), (sodiiua hydroxide scrubber required) and 
partitioned between water (1000ml) and dichloromethane 

25 (1000ml) . The orgajaic layer was separated and the 

aqueous layer was extracted twice with a mixture of 
dichloromethane and methanol (500ml, 98:2, v/v). The 
combined organic extracts were washed with saturated 
brine (200ml), dried over magnesium sulphate and 

30 evaporated affording the title comDoi;nd (10.17g) as a 
yellow/orange oil which was used without further 
purification. 

REFERENCE EXAMPLE 69 
35 Methvl (RS) - f -S- f benzoxazol-6-vlmethoxv) -2- 
cvanophenoxvl - ( 2 -methvlphenv l ) acetate 
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A mixture of Reference Example 70 (3.24g), Reference 
Example 48 (2.17g) and potasaium carbonate (1.41g) in 
dry dimethylformamlde {60ml) was stirred at room 
temperature under nitrogen for 18 hours. The reaction 
5 mixture was evaporated, water {60ml> was added and the 
solution extracted three times with ethyl acetate 
(60ml). The combined extracts were washed twice with 
water (40ml), then with brine (50ml), dried over 
magnesium sulphate and evaporated. The residual 

10 material was purified by flash chromatography on silica 
eluting with a mixture of diethyl ether and pentane 
(111, v/v) . Fractions homogenous in the required 
product were cojnbined and evaporated. The residual 
solid was triturated twice with pentane (10ml) 

15 affording the nomnound {1.49g) as a white solid, 

m.p- 157-159"C. [Elemental analysis:- C,64.9; H,3.96; 
N,6.33; CI, 7. 77%. Calculated:- C, 64.22; H,3.827 N,6.24; 
CI, 7. 89 %1. 

20 HEggRENCE T^y^MPLE 70 

M^fchvl fRS) -fp-r»Y^i^po-S~hvdroxvphenQXY)-(2- 
methvlphenvl ) acetate 

A stirred solution of Reference Example 71 (17.9g) in 
methanol (700ml) was treated with 1,4- 

25 diazabicyclo(2.2.2)octane (11.9g) and 

tris(triphenylphosphine)rhodium(I) chloride (2.45g) and 
refluxed for 1 hour. The reaction mixture was 
evaporated and the residue treated with 2N hydrochloric 
acid (400ml) . This mixture was extracted four times 

30 with ethyl acetate (200ml). The combined extracts were 
washed with water, then with brine, dried over 
magnesium sulphate and evaporated. The residual oil was 
purified by flash chromatography on silica eluting with 
a mixture of ethyl acetate and pentane (1/1, v/v). 

35 Fractions homogenous in the required product were 

evaporated. The residue was triturated with pentane 
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affording the title compound (9.5g) ae a colourless 
solid, m.p. 114-121**C* [Elemental analysis:- C,68.7; 
H,5.06; N,4.51%. Calculated:- C,68.7; H,5.09; N,4,71%]. 

Methvl (RS) ■ ( 5-allvloxv-2-cvanophenoxv) - f 2- 
methvlphenvl ) acetate 

A stirred solution of Reference Exeunple 4 (35,0g) in 
dry dimethylf ormamide (350ml) was treated portionwise 
with sodium hydride (8*0g, 60^ dispersion in mineral 
oil) * After stirring at ambient temperature for 30 
minutes the mixture was treated with Reference Example 
21 (48. 6g) and stirring was continued for 24 hours. The 
reaction mixture was evaporated ( 45 *C/ 0.1mm) and the 
residue treated with water (250ml) and extracted three 
times with ethyl acetate (250ml) • The combined extracts 
were washed with water, dried over magnesitim sulphate 
and evaporated. The residual oil was purified by flash 
chromatography on silica eluting with dichloromethane * 
Fractions homogenous in the required product were 
combined and evaporated. The r-esidue was triturated 
with pentane affording the title compound (46.6g) as a 

colourless solid/ m.p. 98-99°C. [Elemental analysis: - 

C,71.2; H,5,71; N,4.07%- Calculated:- C,71.2; H,5.68; 
N,4.15%] . 

REFERENC E EXAMPLE 72 

(a) (S)-f5-(l. 3-Benzodioxol-5-vlmethQxv) -2- 

cvanophenoxvl - (2-methvlphenvl ) acetic acid, (-) 

ephe^yine salt 

Method A: A solution of Example 19 (0.5g) in diethyl 
ether (5ml) was treated with a solution of (-) 
ephedrine (0.2g) in diethyl ether (10ml). After 
stirring at ambient temperature for 30 minutes the 
mixture was evaporated and the residue recrystallised 
twice from a mixture of ethyl acetate and pentane 
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affording the titl? compound (O.lSsr, ee 99.7%) as a 
white solid, m.p. 171-173»C. [Elemental analysis :~ 
C, 69.92; H,5.89; N,4.87%. Calculated:- C,70.09; H,5.88; 
N,4.81%1 . 

5 

Method B: Reference Example 87 (30. Og, 73%ee) was added 
portionwise (ca 2.5g every 15 minutes) over 3 hours to 
a stirred, thick white slurry of Reference Example IS 
(18.62g) and powdered potassium phosphate <73.42g) in 

10 methyl ethyl ketone (200ml) at about 18»C. The 

reaction mixture was stirred at ambient temperature 
(about 22'*C) for 2.5 hours. Demineralised water 
(125ml) was added and the pH of the mixture was 
adjusted to 7 - 7.5 by addition of hydrochloric acid 

15 (s.g. 1.18, about 35ml). The a<iueous layer was removed 
then fresh demineralised water (15 0ml) was added and 
volatile organics were removed by distillation until 
the distillate temperature reached 80°C. Ethanol 
(15ml) was added and distillation was continued until a 

20 further 15 ml of distillate had been collected. The 

residue was heated and ethanol (95ml) was added slowly 
to bring the reaction mixture to a homogeneous boiling 
solution, which was then stirred slowly while being 
allowed to cool. At 55«'C seed crystals of the product 

25 were added and cooling was gradually continued to 5''C . 
The product was collected by filtration then washed by 
resuspending twice in demineralised water (100ml) and 
dried by suction. The product was suspended in a 
mixture of ethyl acetate (74ml) and tert-butyl methyl 

30 ether (222ml). The mixture was heated under reflux with 
Dean and Stark azeotropic removal of water for at least 
5 hours. The slurry was cooled to about 20''C and 
filtered. The product was washed with tert-butyl 
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methyl ether (20ml) then dried at about SO^'C to give 
the title compound <21-3g, ee 97.2%). 

Method C: A solution of potassi\im tert-butoxide 
5 {137. 5g) in tetrahydrof uran (500ml) was added dropwise, 
over 1 hour, to a stirred suspension of Reference 
Example 87 (207. Ig, ee 78%) and Reference Example 15 
(94.27g) in tetrahydrofuran (950ml) maintaining the 

temperature between 16**C and 19**C. The reaction 

10 mixture was then stirred at ambient temperature (ca. 

22**C) for 1.5 hours. Demineralised water (1050ml) was 

added over 5 minutes. The pH of the resulting solution 
was adjusted to 7 - 7.5 by addition of hydrochloric 
acid (s.g. 1.18). The mixture was concentrated by 
15 distillation until the temperature of the distillate 

reached about 92**Cr then ethsmol (200ml) was added. 

Distillation was continued until the distillate reached 

about 91''C. Ethanol (600ml) was added to the hot 

mixture over about 10 minutes to bring the reaction 
20 mixture to a homogeneous boiling solution. Heating was 
discontinued and the solution was stirred slowly while 
being allowed to cool to 20**C. The product was 

filtered/ washed by being resuspended twice in 
demineralised water {500ml) and dried by suction. The 

25 product was then suspended in a mixture of ethyl 

acetate (375ml) and tert-butyl methyl ether (1125ml). 
The mixture was heated under reflux with Dean and Stark 
azeotropic removal of water for at least 5 hours. The 
slurry was cooled to about 20^C and filtered. The 

30 product was washed with tert-butyl methyl ether (100ml) 
then dried at about SO^'C to give the title compound 
(107. 7g; ee 97.2%). 



wo 96/22978 



PCT/GB96/00120 



103 

(b) In a similar manner to method A but replacing 
Example 19 with Example 42 may be prepared (S) - f?- f 1> 3- 

T.^-n7,^f^ 1 ^-rol - 5 - vli T.f r H^^v ^ - 2 -cv«no- 3 - f 3 V<?r<?Pl>?n9XYl - ( 2 - 

5 

pgpgWENCE KXAMPIiE 73 

»»^n Y7 fps^ - r s - M . 3-beDzodioxgl-'^-YlmgthPXY) -2- 

^ y^ n, ^p>,«noxv1-f ^-inethvlPheTlYT>ACgt;ftt^ 

Method A: A mixture of Reference Example 70 (120g), 
10 3,4-methylenedioxybenzyl chloride (82. 4g) and potassium 
carbonate (83.8g) in dimethylformamide (650ml) was 
stirred at room temperature for 1.5 hours then at SO^C 
for 1.5 hours. The reaction mixture was filtered and 
the filtrate evaporated. The residue was dissolved in 
15 ethyl acetate (500ml), washed twice with IN sodium 

hydroxide (150ml), then with brine (150ml), dried over 
magnesium sulphate and evaporated. The residue was 
triturated with diethyl ether affording the titlfi 
eomoQund (135.5g) as a cream coloured solid, m.p. 107- 

20 108°C. 

Method B: A solution of Reference Example 15 (39. 6g) in 
dimethylformamide {500ml) was treated with sodium 
hydride (6g, 60% dispersion in mineral oil). After 

25 stirring at ambient temperature for 20 minutes the 
mixture was treated with a solution of Reference 
Example 21 (39. 4g) in dimethylformamide (50ml) and 
stirring was continued for 3 hours. The reaction 
mixture was evaporated and partitioned between ethyl 

30 acetate (500ml) and water (300ml). The aqueous phase 
was extracted twice with ethyl acetate (200ml) and the 
combined organic phases washed with brine (250ml), 
dried over magnesium sulphate and evaporated. The 
residue was triturated with diethyl ether affording the 
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title compound (57. 4g) as a white solid, m,p. 112- 
114*>C- 

REFERENCE EXAMPLE 7 4 

5 Methvl (RS)-r2-cY^ttC>"?-(4"f3" 

f luQropvridvl ) methox v) nhenoxvl - ( 2 -methvlphenvl > acetate 
A solution of Reference Example 70 (0.26g) in dry 
dimethylf ormamide (5ml) was treated with potassium 
carbonate (0.122g) and the mixture stirred at room 

10 temperature for 15 minutes. A solution of Reference 

Example 75 (O.lSg) in dry dimethylf orm2uaide (1ml) was 
added and stirring continued for 3 hours* The reaction 
mixture was diluted with water (100ml) and extracted 
three times with ethyl acetate (20ml). The combined 

15 extracts were washed with brine (25ml), dried over 
magnesium sulphate and evaporated. The residual oil 
crystallised on standing at room temperature overnight. 
Trituration with a mixture of dichloromethane and ethyl 
acetate (4:1, v/v) afforded the^title cqmpQuncL (0.05g) 

20 as a white solid, m.p. 166-167**C. The soluble material 

was purified by flash chromatography on silica eluting 
with a mixture of dichloromethane and ethyl acetate 
(9:1, v/v). Fractions homogenous in the required 
product were combined and evaporated and the yellow oil 
25 triturated with pentane affording a further quantity of 
the title compound (0«lg) as a white solid, m.p. 167- 

168^C. 

REFERENCE EXAMPLE 75 

30 4-BromomQthvl-2- f luoropvridine 

A solution of 2-f luoro-4-methylpyridine (O.Sg) in 
chloroform (50ml) was treated with N-bromosuccinimide 
(1.35g) and azobisisobutyronitrile (0.25g). The mixture 
was heated at reflux for 3 0 hours, cooled to room 

35 temperature and washed with water (30ml). The 
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chloroform solution was evaporated and the resulting 
brown oil purified by flash chromatography on silica 
eluting initially with a mixture of ethyl acetate and 
pentane (1:9/ v/v) then with a mixture of ethyl acetate 
5 and pentane (15:85, v/v). Fractions homogenous in the 
required product were combined and evaporated affording 
the tiitle compound (0»18g) as a yellow oil. 

BBFF^BW^^ EXAMPLE 7 6 

10 r Rfi > - f 2 ^M e thvlphenvl > - ( IH- tetr^ZOl " 5 -Yl ) Ttteth^ftQl 
A solution of Reference Exju^ple 77 (9*27g) in 
acetonitrile (250ml) and water (40ml) cooled in an ice- 
bath was treated portionwise over 10 minutes with 
ammonium cerium (IV) nitrate (82»2g). The reaction 

15 mixture was warmed to room temperature and stirred for 
2.5 hours. The mixture was diluted with dichloromethane 
(800ml) and washed with water (400ml) . The organic 
phase was dried over magnesium sulphate and evaporated. 
The residue was purified by flash chromatography on 

20 silica eluting with a mixture of ethyl acetate and 
pentane (Isl, v/v). Fractions homogenous in the 
required product were combined and evaporated affording 
the title comnound (4.8g) as a cream solid, m.p. 124- 

126^C. 

25 

REFERENCE EXAM PIiE 77 

(RS> * n- f 4>Metho x vbenzvl) -IH-tetrazol-S- vll - ( 2 - 
methvlohenvl > methanol 

A stirred solution of. 1- (4-methoxyben2yl) tetrazole 
30 {7.04g, Tetrahedron Letters, 1995, pl759-1762) in a 

mixture of dry tetrahydrof uran ( 120ml ) and N, N, N ' , N • , - 
tetramethylethylenediamine (12ml) under a nitrogen 
atmosphere at -85*^0 was treated dropwise with n-butyl 
lithium (18ml, 2.5M solution in hexanes) over 10 
35 minutes. After stirring at -85**C for an additional 5 
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minutes a solution of o-tolualdehyde (4»45g) in dry 
tetrahydrofuran (20inl) was added dropwise over 10 
minutes. The reaction mixture was stirred at -SS^'C for 

30 minutes, allowed to warm to room temperature, then 
5 quenched with saturated zLmmonium chloride solution 

(50ml) . The organic phase was separated and the aqueous 
phase extracted three times with ethyl acetate (100ml). 
The combined organic phases were dried over magnesium 
sulphate and evaporated. The residue was purified by 
10 flash chromatography on silica eluting initially with a 
mixture of ethyl acetate and pentane (1:1, v/v) then 
with a mixture of ethyl acetate and pentane (66:34, 
v/v) . Fractions homogenous in the required product were 
combined and evaporated affording the title compound 

15 O.Bg) as a white solid, m.p. 90-92**C. [Elemental 

analysis:- C, 65.91, H,5.9, N,18.1%. Calculated:- 
0,65.79, H,5.85, N,18.05%]. 



pvr idvlmethoxv^ phenox vl - ( 2 -methvlohenvl > acetate 
A mixture of Reference Example 79 (0.5g), 4- 
picolylchloride hydrochloride (0.29g), potassium 
carbonate (l.llg), potassixim iodide (130mg) and tetra- 

25 n- butyl ammonium bromide (20mg) in methyl ethyl ketone 

(30ml) was heated at reflux for 1 hour. The mixture was 
evaporated to dryness and partitioned between 10% 
acetic acid (50ml) and ethyl acetate (50ml). The 
organic phase was separated and the aqueous layer 

30 extracted twice with ethyl acetate (50ml). The combined 
organic phases were washed with saturated brine (50ml), 
dried over magnesium sulphate and evaporated affording 
the title compound (0.64g) as a yellow oil, which was 
used without further purification. 



35 
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10 



15 



PBiruPBWgB KXAMPLB 79 

M«*f ^v3 f H w r a -evan ff - ? - f 1 » qi-q- S -hvdrQXVPhgnQXY 1 ~ ( 2 - 
ffethvlph«>nYl ^ acetate 

Nitrogen was bubbled through a solution of Reference 
Example 80 (3. Iff) in a mixture of ethanol (lOOml) and 
water (lOml) for 20 minutes. The solution was treated 
with l,4-diazabicyclo[2.2.2]octane (0.2g) and 
tris (triphenylpho8phine)rhodium(I) chloride (610mg) and 
heated at reflux for 4.5 hours. The reaction mixture 
was cooled to room temperature and partitioned between 
IN hydrochloric acid (50ml) and ethyl acetate (50ml). 
The organic phase was separated and the aqueous layer 
extracted three times with ethyl acetate (50ml). The 
combined organic phases were washed with saturated 
brine {50ml), dried over magnesium sulphate and 
evaporated affording the titl^ g9mP0UR4 (3.7g) as a 
yellow gum which was used without further purif ication- 



20 



25 



30 



35 



REFERENCE KXAMPIiB 9P 

A stirred solution of Reference Example 54 (3.0g) in 
dry dimethylformamide (90ml), under a nitrogen 
atmosphere was treated with sodium hydride {0.68g, 60% 
dispersion in mineral oil). After stirring at ambient 
temperature for 20 minutes a solution of Reference 
Example 21 (4.15g) in dry dimethylformamide (10ml) was 
added dropwise. The resulting solution was stirred at 
room temperature for 3 hour then quenched with water 
(200ml). The solution was acidified to pH 1 by addition 
of IN hydrochloric acid and extracted fire times with 
diethyl ether (50«1) . The combined extracts were washed 
with saturated brine (50ml), dried over magnesium 
sulphate and evaporated. The residual red oil was 
purified by flash chromatography on silica eluting with 
a mixture of ethyl acetate and petroleum ether (1:5, 
v/v). Fractions homogenous in the required product were 
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combined and evaporated affording the title compound 
(3.1g) as a white solid, m.p* 100-102^C. 

REFERENCE EXAMPLE 81 
5 Methvl f Rg> - rs- tbenzoxazol"6"Vlmethoxv) -2*cvano-3-- 
f luorophenox vl - ( 2 -^methvlphenvl ) acetate 
A mixture of Reference Exeunple 79 (0.5g), Reference 
Example 48 (0.37g), potassium carbonate (l.llg), 
potassium iodide (IBOmg) and tetra-n-butylammonitun 

10 bromide (20mg) in methyl ethyl ketone (30ml) was heated 
at reflux for 1 hour. The reaction mixture was 
evaporated to dryness and partitioned between water 
(SOml) and ethyl acetate {50ml} » The organic phase was 
separated and the aqueous layer extracted twice with 

15 ethyl acetate (50ml). The combined organic extracts 
were washed with saturated brine (SOml), dried over 
magnesium sulphate and evaporated. The residual 
colourless gum was purified by flash chromatography on 
silica eluting with f mixture of ethyl acetate and 

20 pentane (66:34, v/v) . Fractions homogenous in the 

required product were combined and evaporated affording 
the title compound (0.35g) as a colourless gum. 

REFERENCE EXAMPLE 82 

25 Methvl (RS> - fS- f 1. 3-ben zodioxol-5-vlmethoxv) "2"Cvano-3- 
f luorophenoxvl - (2-methvlphePvl ) acetate 
A mixture of Reference Example 7 9 (O.Sg), 3,4- 
methylenedioxybenzyl chloride (0.30g), potassium 
carbonate (l.llg), potassium iodide (130mg) and tetra- 

30 n-butylammonium bromide (20mg) in methyl ethyl ketone 
(30ml) was heated at reflux for 1 hour. The reaction 
mixture was evaporated and the residue partitioned 
between water (SOml) and ethyl acetate (SOml) . The 
organic phase was separated and the aqueous layer 

35 extracted twice with ethyl acetate (SOml). The combined 
organic extracts were washed with saturated brine 
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(50ml), dried over magnesium sulphate and evaporated 
affording the tlt^? compound as a brown oil {0.66g), 
which was used without further purification. 

5 Rl^FF^gKCE EXAMPLE 83 

. yAfhvl f y fi > - r S - f b ^T, ^rtxiizol - S - vl) mgth<?«Y~? - 
nvitTiophe n v »7 yYT - r2-iiifft^Y''^fae°'^'' ^ acetatg 
A mixture of Reference Example. 70 (O.SOg), Reference 
Example 84 (0.35g), potassium carbonate (0.23g), and 

10 dimethylformamide (10ml) was stirred at room 

temperature for 1-5 hours. The reaction mixture was 
concentrated, diluted with water (30ml), and 
extracted twice with ethyl acetate (50ml). The 
combined extracts were washed twice with IN aqueous 

15 sodium hydroxide (20ml), then with brine (20ml), 
dried over magnesium sulphate and evaporated. The 
resulting residue was purified by flash 
chromatography on silica eluting with a mixture of 
ethyl acetate and pentane (1»4, v/v) . Fractions 

20 homogenous in the recjuired product were combined and 
evaporated to afford the rltl^ CQmPffTOd (0.12g) as a 
colourless oil. 

I ^EFERBNC F EXAMPI.E 84. 

25 s-BromoiP ftthvlbep^'?yazole 

A solution of 5-methylbenzoxazole (0.5g) in 
chloroform (20ml) containing N-bromosuccinimide 
(O.lBg) and azoisobutyronitrile (0.05g) was refluxed 
for 2 hours. After allowing to cool to room 

30 temperature the reaction mixture was treated with 

water (30ml). The organic phase was separated and the 
aqueous phase extracted with dichloromethane (30ml). 
The combined organic phases were washed with brine 
(30ml), dried over magnesium sulphate and evaporated. 

35 The residue was triturated with pentane giving the 
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title compound (0.36g) as an . of f -white solid, m.p. 
90-93^C. 

REFERENCE EXAMPLE 85 
5 Methvl (RS> - ^5-benzvloxv-2-cvanophenoxv) -(2- 
methvlphenvl ) acetate 

A mixture of Reference Bxzuaple 70 (0.50g), benzyl 
chloride (0.24ml), potassium carbonate (0.28g), and 
dimethylf ormeuaide (10ml) was stirred at room 

10 temperature. After 18 hours the reaction mixture was 
diluted with water (30ml) and extracted twice with 
ethyl acetate (50ml). The combined organic extracts 
were washed twice with IN aqueous sodium hydroxide 
(20ml)/ then with brine (20ml), dried over magnesium 

15 sulphate and evaporated. The residue was triturated 
with a mixture of pentane and ethyl acetate giving 
the title compound {0.49g) as a white solid, m.p. 

134-136**C. 

20 REFgRpyCE; EjCAMPfcP 9$ 

Methvl ( RS ) - r 2 - cvano- 5 - ( fur an- 3 - vlme thoxv ) phenoxvl - 
( 2-methvlphenvl ) acetate 

A stirred solution of triphenylphosphine {1.04g) in 
tetrahydrofuran (30ml) was treated with diisopropyl 
25 azodicarboxylate (0.78g) at 0**C. The resulting 

suspension was stirred for 20 minutes, then treated 
with a solution of Reference Example 7 0 {1.19g) and 
furan- 3 -methanol (0,39g) in tetrahydrofuran {20ml). 
After stirring at room temperature for 2 hours the 

30 solution was evaporated and the residue dissolved in 
ether (80ml). The solution was washed twice with 
water (20ml), dried over magnesium sulphate and 
evaporated • The resulting residue was purified by 
flash chromatography on silica eluting with a mixture 

35 of pentane and ether (3:2, v/v) . Fractions 
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homooenouB in the recjuired product were combined and 
evaporated to afford the tlfl*^ goBlPOWld (1.3ff) as a 
colourlesB solid, shown by ^HMR to be contaminated 
with diisopropylhydrazine dicarboxylate . 

5 

PBPBBBHCE KXAMPLB 87 

^-Pi-otno- f g-n.«>t:hvlph' T r^T ^acetin acld. f -> -gPfegdrlttg 

A solution of { - ) -ephedr ine (27.17g) in ethyl acetate 

10 (198ml) was added dropwise over 3 hours to a stirred 
solution of a-bromo-{ 2 -methylphenyl) acetic acid 
(39.7g) and tetra-n-butylammonixua bromide <5.75g) in 
ethyl acetate (278ml) keeping the temperature between 
20*0 and 23''C. The resulting suspension was stirred 

15 at 20-23''C for 2 hours and filtered. Some of the 

filtrate {300-350ml) was used to aid transfer of the 
reaction mixture to the filter. The product was 
washed twice with ethyl acetate (100ml), then washed 
three times with tert -butyl methyl ether (100ml) and 

20 dried at 35-40°C / 40-50 torr to give the feitia 
compound (47. 2g), ee 78% (for a-bromo-(2- 
methylphenyl) acetic acid) was determined by chiral 
HPLC using a Chiralpak AS column (Diacel) and a 
mobile phase of heptane/isopropanol/trif luoroacetic 

25 acid (960/40/2, by volume), with UV detection at 
254ZXH. 



30 TW VTTOO TESTS 

A) Preparation of ETa receptors: 
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AlO cells are grown to confluence in Dulbecco's 
modified essential medium containing 10% foetal calf 
serum* Two days after the final medium change cells 
are harvested by scraping from the base of the flask 
5 and centrifuged at 1500 rpm for 10 minutes at 4*C in an 
bench centrifuge. The resulting pellets are washed in 
50mM Hepes buffer pH 7.3 containing calcium chloride 
(ImM) and magnesium chloride (5mM) and resuspended at a 
density of 140,000 cells/ml in the same. Cell 
10 suspensions are then frozen using a mixture of 

methanol and solid carbon dioxide and stored at -20 *C 
until required. For use in the assay cells are diluted 
to the required density with Hepes buffer pH 7.3. 



15 

B ) Preparation of ETb receptors : 



Rats are killed by cervical dislocation and the 
cerebellum tissue is removed into ice cold Tris buffer 

20 pH 7.4 containing sucrose <0.25M), 

ethylenediaminetetracetic acid {3mM), and a cocktail of 
protease inhibitors. After homogenizing using a 
glass /teflon manual homogenizer, the samples are 
centrifuged at 4"C for 17 minutes at lOOOg, and the 

25 resulting supernatants are retained. This material is 
centrifuged at 4000g for 35 minutes at 4*C and the 
pellets are resuspended in 50mM Tris buffer pH 7.4, and 
the protein concentration is measured. Aliquot s of 
10 0ml are frozen in a mixture of methanol and solid 

30 carbon dioxide and stored at -20 until required. For 
use in the assay samples are diluted to the required 
concentration with Tris buffer pH 7.4 containing O.l^o 
bovine serum albumin. 



35 C) Assay methodology: 
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10 



25 



Assays are performed using Millipore 96 well filtration 
plates with 0.22Mm filters in a final volume of 250ml. 
Mixtures consisting of test compound and [125i,_bt.1 
(20pM) in buffer pH 7.4 containing 0.1% bovine serum 
albumin are treated with either AlO cells or cerebellum 
protein. Total and non-specific binding are measured 
in the absence and presence of unlabelled ET-1 (lOOnM) . 
Approximately 60,000 AlO cells are used per well or 5M.g 
of cerebellum protein. Plates are incubated for 2 
hours at 37 -C before the reaction is terminated by 
vacuum filtration. Plates are washed twice with assay 
buffer at 4*C and the filters are punched out for gamma 
counting. 



15 D) Results: 



compounds within the scope of the invention produce 
50% inhibition of the binding of [12Si]-et-1 to AlO 
cell ETa receptors at concentrations from about 10 -^M 
20 up to about 10-6M, preferably from about 10-9m up to 
about 10- 8m. The compounds of the invention are from 
about 19,000-fold to about 50-fold more selective for 
ETa receptors than ETb receptors 



jy^ VTVQ TESTS 

The dose-dependent effect of ET^ antagonists was 
assessed on the ET-1 mediated pressor response in the 

30 presence of BQ 788 in the pithed rat. Male Sprague 
Dawley rats (250-350g) were anaesthetised with 
isoflurane, pithed and artificially respired. The 
jugular vein and carotid artery were cannulated for 
administration of vehicle or test compound and 

35 measurement of blood pressure and heart rate. BQ 788 
(3mg/kg> and con«>ounds at 25paol/kg were given i.v. 
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10 min prior to ET-1 cumulative dose response curve 
(0.01-lOnmol/kg) . In the pithed rat compounds of 
this invention caused rightward, parallel dose- 
dependent shifts from vehicle control. The shift from 
5 vehicle for each ET antagonist was calculated using 
the dose of KT-1 which caused a 40mm Hg chzmge in 
diastolic blood pressure- The range in shifts 
produced by compounds within the scope of this 
invention at 25fimol/kg i.v. were from 3 to 80 fold 
10 with the preferred activity being closer to 80 fold. 
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1. A compound of formula (I) * 



* ^ — chr'r' 
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'7^ 



(R ) 



(I> 



wherein 

r1 is CN, CH2CN, CH=CHCN, CHO, or CH.CHCO2H; 

r2 is aryl lower alkoxy, heteroaryl lower alkoxy, 
aryl lower alkylthio or heteroaryl lower alkylthio in 
which each of the aryl and heteroaryl moieties is 
optionally substituted; 

r3 is halogen; 

r4 is optionally substituted aryl or optionally 
substituted heteroaryl; 

r5 is carboxy or an acid isostere; 
X is oxygen or sulphur; and 

n is zero or 1; and their N-oxides and prodrugs, 
and pharmaceutically acceptable salts thereof. 

2. A compound according to Claim 1 in which r1 is 
attached at the ring 2 -position. 

3. A compound according to Claim 1 or 2 in which r2 is 
attached at the ring 5 -posit ion. 

4. A compound according to any preceding claim in which 
r3 is attached at the ring 3-po8ition. 
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5, A compound of formula (la) 




R 



X-CHR*R^ 



(la) 



wherein R^, R^, R^' R*' R^' ^ X are as defined in 

5 Claim 1, and their N-oxides and prodrugs, and 
pharmaceutically acceptable salts thereof • 

6. A compound according to any preceding claim in which 
r1 is CN. 

10 

7 ♦ A compound according to any preceding claim in which 
r2 is heteroaryl lower alkoxy. 

8. A compound according to Claim 7 in which r2 is 
15 heteroarylmethoxy . 

9, A compound according to any preceding claim in which 
R^ is optionally substituted aryl. 

20 10. A compound according to any preceding claim in 
which R^ is carboxy. 

11. A compound according to any preceding claim in 
which X is oxygen. 



25 



12. A compound of formula (lb) 
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10 



15 



20 




O-CHR^COjH 



25 



(lb) 

wherein r2, r3, R* and n are as defined in any relevant 
preceding claim, and their N-oxides and prodrugs, and 
pharmaceutically acceptable salts thereof. 

13. A compound according to any preceding claim in 
which r2 is pyridylmethoxy, pyridazinylmethoxy, 
thienylmethoxy, isothiazolylmethoxy or 1,3- 
benzodioxolylmetboxy. 

14. A compound according to any preceding claim in 
which r3 is a fluorine atom. 

15. A compound according to any preceding claim in 
which r4 is phenyl substituted in the ortho position 
relative to the attachment of the phenyl group to the 
rest of the R^ moiety by lower alkyl, CP3 or chlorine 
and is optionally further substituted by one or more of 
halogen, lower alkyl, CN or lower alkoxy. 

16. A compound according to any preceding claim in 
which the chiral centre associated with the carbon 
atom a to the moiety X within the group -X-CHr4r5, or 
the carbon atom a to the oxygen atom within the group 
-0-CHr4c02H, has the (S) configuration. 



17. A compound selected from 
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(RS) - {2"Chlorophenyl) - [2-cyaiiO"5- (4-pyridylmethoxy ) - 
pbenoxy] acetic acid; 

(RS) - [2-cyano-5- (3-thienylmethoxy)plxeiioxy] -phenylacetic 
acid; 

5 (RS) - (2-chlorophenyl) - [2-cyaiio-5 - {3-thienylmethoxy> - 
phenoxy] acetic acid; 

{ RS ) - [ 5 - ( 1 , 3 -benzodioxol - 5 -ylmethoxy ) - 2 -cyanophenoxy ] - 
phenylacetic acid; 

( RS ) - [ 5 - ( 1 , 3 -benzodioxol - 5 -ylmethoxy ) - 2 -cyanophenoxy 1 - 
1 0 ( 2 --trif luoromethylphenyl ) acetic acid; 

(RS)- [2-cyano-5- (3-thienylmethoxy)phenoxy] - (2-methyl- 

phenyl) acetic acid; 

( RS ) - [ 5 - (1 , 3 -benzodioxol - 5 -ylmethoxy ) - 2 -cyanophenoxy ] - 
( 2 -chlorophenyl ) acetic acid; 
15 (RS) - (2-bromophenyl) - [2-cyano-5- { 3-thienylmethoxy ) - 
phenoxyl acetic acid; 

(RS) - (3-chlorophenyl) - [2-cyano-5- ( 3-thienylmethoxy) - 
phenoxy ] acetic acid; 

(R) - (2-chlorophenyl) - [2-cyano-5- ( 3-thienylmethoxy ) - 
20 phenoxyl acetic acid? 

( S ) - ( 2 - chlo ropheny 1 ) - [2 - cy ano - 5 - ( 3 - 1 hi eny Ime thoxy ) - 
phenoxyl acetic acid; 

( RS ) » [ 2 - cyano-5 - ( 4 -pyr idy Imethoxy ) phenoxyl -phenylacet ic 
acid; 

25 (RS) - [2-cyano-5- {3-thienylmethoxy)phenoxyl - {2-f luoro- 
phenyl) acetic acid; 

(RS) - [2 -cyano-5- ( 4 -pyridy Imethoxy) phenoxy] - ( 2-methyl- 
phenyl) acetic acid; 

(RS) - [2-cyano-5- (3-thienylmethoxy)phenoxyl - (2- 
30 trifluoromethylphenyl) acetic acid; 

(RS) - (2-bromophenyl) - [2-cyano-5- (4-pyridylmethDxy) - 

phenoxy] acetic acid; 

(RS) - [2 -cyano-5- (4-pyridylmethoxy) phenoxyl - (2- 
trif luoromethylphenyl ) acetic acid; 
35 ( s ) - [ 2 - cyano - 5 - ( 4 -pyr idy Imethoxy ) phenoxy ] - ( 2 -methy 1 - 
phenyl) acetic acid; 



W096«2978 



PCT/GB96/00120 



119 



(RS) - (2-chloropbenyl) - [2-cyano-5- (pyridazin-4-yl- 
methoxy)plieiioxyl acetic acid; 

(RS) - [5- (1, 3-bonzoaioxol-5-ylmethoxy) -2-cyanophenoxyl - 
( 2 -methylphenyl) acetic acid; 
5 (RS > - (2-chlorophenyl) - I2-cyaiio-5- ( i80thiazol-4- 
yliiiethoxy)plienoxyl acetic acid; 
(RS) - [2-cyano-5- (3-pyridylmethoxy)plxenoxy]pheiiyl- 

acet:ic acid; 

( RS ) - 1 2 - f orinyl - 5 - ( 3 - thienylme thoxy ) phenoxy 1 phenyl - 

10 acetic acid; 

(RS) -N-{ [2-cyano-5- (3- thienylme thoxy )plienoxy] - 

phenylacetyl}-4-i8opropylbenzene8ulphonamide; 

(RS) - [2-cyano-5-(4-pyridylmethoxy)phenoxyl - (2- 

methylphenyl) acetic acid, acetoxy methyl ester; 
15 ( RS ) - ( 2 - chlor ophenyl ) - [ 2 - cyano- 3 - f luoro- 5 - ( 3 - 

thienylmethoxy) phenoxyl acetic acid; 

(RS) ' [5- (benzoxazol-6-ylmethoxy) -2-cyanophenoxy] - (2- 
chiorophenyl ) acetic acid; 

( RS ) - [ 2 - cyano - 5 - ( 4 -pyr idylme thoxy ) phenoxy 3 - [ 2 - ( 3 - 
20 methyl )thienyl] acetic acid; 

( RS ) - I { 2 -cyano- 5 - ( thiazol - 5 -ylmethoxy ) phenoxyl - ( 2 - 
methylphenyl) acetic acid; 

(RS) - (2-chlorophenyl) - t2-cyano-3-f liioro-5 - (4- 
pyridylmethoxy)phenoxylacetic acid; 
25 (RS) -2- [ (2-chlorophenyl) - {lH-tetrazol-5-yl)methoxy] -4- 

(4-pyridylmethoxy)benzonitrile; 

(RS)- [3-chloro-2-cyano-5-(4-pyridylmethoxy)phenoxy] - (2 
chlorophenyl) acetic acid; 

(RS) - [5- (benzoxazol-6-ylmethoxy) -2-cyanophenoxy] - (2- 

30 methylphenyl) acetic acid; 

(S) - [5- (1, 3-benzodioxol-5-ylmethoxy) -2-cyanophenoxyl - 

(2 -methylphenyl) acetic acid; 

(S) - [5- (1. 3 -benzodioxol- 5 -ylmethoxy) -2-cyano-3- 
f luorophenoxyl - (2-methylphenyl) acetic acid; 
35 (RS) - £2-cyano-5- (4- (3-f luoropyridyl)methoxy)phenoxyl - 

(2 -methylphenyl) acetic acid; 
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(RS) -2- [ {2-methylphenyl) - { lH-tetrazol-5-yl )methoxy3 -4- 
( 4 -pyridylmethoxy ) benzoni trile ; 

(RS) -4- (1, 3-benzodioxol-5-ylmethoxy) -2- [ (2-inethyl- 
phenyl) - (lH-tetrazol-5-yl )methoxy]benzonitrile; 
5 (RS) - [2-cyano-3-f luoro-5- (4-pyridylmethoxy)phenoxy3 - (2 
methylphenyl) acetic acid; 

(RS) - [5- (benzoxazol-e-ylmethoxy) -2-cyano-3- 
f luorophenoxy] - (2-methylphenyl) acetic acid; 
(RS) - [5- (1, 3-benzodioxol-5-ylmethoxy) -2-cyano-3- 
10 f luorophenoxy] - ( 2 -methylphenyl ) acetic acid; 

(RS) - [5- {benzoxazol-5-yl)methoxy-2-cyanophenoxyJ - (2- 
methylphenyl) acetic acid; 

(RS) - (5-benzyloxy-2-"Cyanophenoxy) - (2-methylphenyl) - 
acetic acid; 

15 (RS) - [2-cyano-5-{furan-3-ylmethoxy)phenoxy] -(2-methyl- 
phenyl) acetic acid; 

(RS) -N-methoxy- [2-cyano-5- ( 3-thienylmethoxy)phenoxy] - 
(2 -methylphenyl )acet amide; and solvates (e.g* 
hydrates); and pharmaceutically acceptable salts 
20 thereof. 

18. A compound selected from : 

(RS) - (2-chlorophenyl) - [2-cyano-5- ( 4 -pyridylmethoxy ) - 
25 phenoxyl acetic acid; 

(S) - [5- (1, 3-benzodioxol-5-ylmethoxy) -2 -cyanophenoxy ] - 
(2-methylphenyl) acetic acid; 

(RS) - [5- (1, 3-benzodioxol-5-ylmethoxy ) -2-cyanophenoxy ] - 
( 2 ^methylphenyl) acetic acid; 
30 (RS) - [2-eyano-5- (4-pyridylmethoxy)phenoxy] - (2-methyl- 
phenyl ) acetic acid ; 

(S) [2-cyano-5- ( 4 -pyridylmethoxy) phenoxyl - (2-methyl- 
phenyl ) acetic acid; 

( RS ) - [ 5- ( 1 , 3 -benzodioxol - 5 -ylmethoxy ) - 2 -cyano-3 - 
35 f luorophenoxy] - (2-methylphenyl) acetic acid; 

(S) - [5- (1/ 3 -benzodioxol- 5 -ylmethoxy) - 2 -cyano-3 - 
f luorophenoxy] - (2-methylphenyl) acetic acid; and 
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solvates (e.g. hydrates); and phannaceutically 
acceptable salts thereof. 

19. (S)-[5-{l,3 -Benzodioxol - 5 -y Imethoxy > - 2 - cyano- 
5 phenoxy]- (2 -methylphenyl) acetic acid; and solvates 

(e.g. hydrates); and phannaceutically acceptable salts 
thereof. 

20. A pharmaceutical composition comprising a 
10 compound according to Claim 1 together with a 

pharmaceutically acceptable carrier or excipient. 

21. A pharmaceutical composition for use in the 
treatment of a disease state associated with a 

15 physiological detrimental excess of endothelin or a 
disease state associated with pathological conditions 
that are modulated by inhibiting endothelin 
caii«>rising an effective amount of the compound 
according to Claim 1. 

20 

22. A compound according to Claim 1 for use in 
therapy. 

2 3 . The use of a compound according to Claim 1 for 
25 the manufacture of a medicament for the treatment of 
a disease state associated with a physiological 
detrimental excess of endothelin or a disease state 
associated with pathological conditions that are 
modulated by inhibiting endothelin. 

30 

24. The use of a conqpound according to Claim 1 in 
combination therapy with one or more of endothelin 
converting enzyme inhibitors, angiotensin II receptor 
antagonists, renin inhibitors, angiotensin converting 
35 enzyme inhibitors, a- and p- adrenoceptor agonists and 
antagonists, diuretics, potassium channel activators, 
calcium channel antagonists, nitrates, antiarrhythmic 
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agents, positive inotropic agents, serotonin receptor 
agonists and antagonists, platelet activating factor 
antagonists, histamine receptor antagonists, proton 
pump inhibitors, antithrombotic and thrombolytic 
5 agents, lipid lowering agents, antibiotic agents and 
phosphodiesterase inhibitors for the treatment of a 
disease state associated with a physiological 
detrimental excess of endothelin or a disease state 
associated with pathological conditions that are 
10 modulated by inhibiting endothelin. 



15 



25. A process for the preparation of a compound of 
formula (1) as claimed in claim 1 which comprises 

(A) reacting a compound of formula (II) 



(r') 



(II) 



20 with a compound of formula (III) 



4_5a 

Y-CHR R 



(III) 



25 wherein Y is a leaving group such as a halogen atom ' 
an aryl- or alkyl-sulphonyloxy group (e.g. methane- 
p-toluene-sulphonyloxy) and R^* is a protected 
derivative of R^, including carboxylic acid ammonium 
salts, followed by removal of the protecting group; 
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(B) where is CN attached at the ring 2-position, 

reacting a compound of formula (IV) 



CN 




(IV) 



with a compound of formula (V) 



HOCHR*R^ 



(V) 



10 or a corresponding thiol; or 

(C) where X is oxygen and r2 is aryl lower alkoxy or 
heteroaryl lower alkoxy, treating a compound of formula 
(VI) 

15 



^^^^OCHR R 



HO 



(VI) 



wherein R^a is a protected derivative of r5, with an 
20 arylalkyl or heteroarylalkyl halide in the presence of 
a suitable base, followed where necessary by removing 
any protecting groups present; 
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with salt and prodrug formation, and conversion of 
to a carboxylic acid isostere as optional subsequent 
steps. 

5 26 • A method for treating a disease state capable of 
being ameliorated by the administration of an 
inhibitor of endothelin comprising administering to a 
patient suffering from said disease state an 
effective amount of a compound of claim !• 

10 

27. A compound substantially as hereinbefore 
described with reference to the Examples. 
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